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1.0 INTRODUCTION 

MOSTARDI-PLATT ASSOCIATES, INC. (Mostardi Platt) performed a volatile organic 
compound (VOC) overall reduction efficiency test program on the catalytic oxidizer at 
the Forest Park Plant of Ferrara Pan Candy Company (Ferrara Pan) in Forest Park, 
Illinois, on September 22, 2000. The tests were authorized by and performed for Ferrara 
Pan. 

The purpose of this test program was to determine the voe destruction efficiency during 
normal operating conditions with tests performed at the oxidizer inlet and outlet. An 
evaluation of the permanent total enclosure was also made to verify 100% capture. 

The tests were conducted by Messrs. J. Robertson, A. Kuennen, T. Barr and E. Ehlers of 
Mostardi Platt. Mr. Al Maronta of Ferrara Pan provided assistance and coordinated plant 
operating conditions during the test program. 

2.0 SUMMARY OF RESULTS 

During this test program, three (3), one-hour volatile organic compound (VOC) tests were 
performed simultaneously at the catalytic oxidizer inlet and outlet test locations. 
Destruction efficiency averaged 99.2%. Complete test results for the catalytic oxidizer 
test locations are given on page 9. 

The enclosures surrounding the chocolate room coating system and polishing room 
coating system met all four criteria required by the United States Environmental 
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Protection Agency (USEP A) to qualify as a 100% permanent total enclosure (PTE). 
USEP A Method 204 results are appended. The overall reduction efficiency was then 
99.2%. 

3.0 DISCUSSION OF RESULTS 

Three (3), one-hour VOC tests were run simultaneously on the catalytic oxidizer inlet and 
outlet test location. Tedlar bags were filled during each run at the inlet and outlet of the 
oxidizer in order to subtract methane and ethane concentrations from the results of the 
total hydrocarbon testing. 

No problems were encountered with the testing equipment during the test program. 
Source operation appeared normal during the entire test program. 

4.0 TEST PROCEDURES 

All testing, sampling, analytical, and calibration procedures used for this test program 
were performed as described in the Title 40, Code of Federal Regulations, Part 60 
( 40CFR60), Appendix A, Methods 1 throilgh 4, 18, 25A, and Part 51 ( 40CFR51 ), 
Appendix M, Method 204, and the latest revisions thereof. Where applicable, the Quality 
Assurance Handbook for Air Pollution Measurement Systems, Volume III, Stationary 
Source Specific Methods, United States Environmental Protection Agency (USEPA) 
600/4-77-027b was used to determine the precise procedures. 

4.1 Volumetric Flowrate Determination 
In order to determine the emission rate on a lbs/hr basis, the gas velocity and volumetric 
flowrate were determined using Method 2, 40CFR60. 

Velocity pressures were determined by traversing the test locations with S-type pitot 
tubes. Temperatures were measured using a K-type thermocouple with a calibrated digital 
temperature indicator. The molecular weight and moisture content of the gases were 
determined to permit the calculation of the volumetric flowrate. Sampling points utilized 
were determined using Method 1, 40CFR60. 

4.2 Oxygen (02)/Carbon Dioxide (C02) Determination 
Oxygen (02) and carbon dioxide (C02) gas contents were determined in accordance with 
Method 3, 40CFR60. This method analyzed samples collected in a grab manner using a 
Hays Orsat gas analyzer. Several gas extractions were performed during each test run to 
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ensure a stable reading. Mandatory leak checks were performed prior to and following 
each use. Chemicals are changed frequently and inspected for reactivity prior to each use. 

4.3 Moisture (H20) Determination 
Determining the moisture content in the gas stream is necessary to calculate the stack gas 
volumetric airflow on a dry basis and the emission rate in lbs/hr. For this purpose, 
Mostardi Platt used the following method: 

American National Standards Institute (ANSI)/ American Standard Testing 
Method (ASTM) Method E337-62 reapproved 1979, wet bulb/dry bulb 
measurements were made at the inlet and outlet ducts during each 
sampling run and the water vapor content was calculated as follows: 

where: 

e' =saturated vapor pressure of water, in. Hg, 

at the wet bulb temperatu re, t' 

A =3.67 xl0"4 (1+0.00064(t'-32)J 

P = absolute pressure, in. Hg, in the duct 

t = dry bulb temperatu re, °F 

t' = wet bulb temperatu re, °F 

4.4 Methane (CH4) and Ethane (C2H6) Determination 
The Method 18, 40CFR60, sampling and measurement system meets the requirements for 
stack sampling of gaseous organic compounds set forth by the USEP A In particular, it 
meets the requirements of USEP A Reference Method 18, "Determination of Gaseous 
Organic Compound Emissions by Gas Chromatography," 40CFR60, Appendix A This 
method applies to the analysis of approximately 90% of the total gaseous organics 
emitted from an industrial source. The major organic components of a gas mixture are 
separated by gas chromatography and methane and ethane are quantified by a flame 
ionization detector (FID). 

The gas chromatograph used during this program was a Varian 3400 with a FID. This 
instrument was calibrated using ultra-zero air and methane (CH4) and ethane (C2H6) in 
nitrogen certified standards. The calibrations were performed before and after sampling 
with calibration checks performed each day. Sample times and locations were logged on 
integrator printouts. 
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4.5 Total Organic Concentration Determination 
Method 25A, 40CFR60, sampling and measurement system meets the requirements for 
stack sampling of volatile organic compounds (VOCs) set forth by the USEPA. In 
particular, it meets the requirements of USEP A Reference Method 25A, "Determination 
of Total Gaseous Organic Concentration Using a Flame Ionization Analyzer," 40CFR60, 
Appendix A. This method applies to the measurement of total gaseous organic 
concentration of hydrocarbons. With this method, gas samples were extracted from the 
inlet and stack through heated Teflon® sample lines to the analyzers. 

The flame ionization detectors (FIDs) used during this program were WM Model VE-7 
High-Temperature Total Hydrocarbon Analyzers. They are highly sensitive FIDs that 
provide a direct reading of total organic vapor concentrations with linear ranges of 0-10, 
100, 1000 and 10,000 ppm by volume. The instruments were calibrated using ultra-zero 
air and propane in air certified standards. The calibrations were performed before and 
after sampling with calibration checks performed between each test run. Sampling was 
conducted continuously for three one-hour periods. Sample times and locations were 
logged simultaneously on data loggers. Final concentrations were determined by 
subtracting the methane and ethane analysis from the Method 18, 40CFR60. 

4.6 ENCOLOSURE CRITERIA AND TECHNIQUES (PTE) 

4.6.1 NDO Distance to Emitting Point (PTE) 
Criteria: All NDOs such as open doorways, windows, etc. must be at least four 

equivalent NDO diameters from the nearest potential VOC emitting point. 

Technigue: The dimensions of all NDOs and distances to potential emitting points are 
measured. The calculated NDO equivalent diameters are compared to the 
emitting point distances measured. 

4.6.2 Total NDO Area (PTE) 
Criteria: The area of all NDOs divided by the total area of all walls, floors and 

ceilings in the enclosure (called the "NEAR" ratio in the procedure) must 
not exceed 0.05. 

Technique: The measured surfaces were used to determine a composite surface area of 
the enclosure and the normally open NDOs and the NEAR ratio was 
detennined. 
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4.6.3 Velocity of Airflow through NDO (PTE) 
Criteria: The calculated face velocity through the NDOs must be greater than 200 

feet per minute (fpm). This is defined as the total exhaust volume (in 
scfm), less make up air, divided by the area of all NDOs (in square feet). 
Alternately, the static pressure of the PTE can be measured. 

Technique: The static pressure of the PTE was measured to verify if it meets the -
0.007 inches H20 criteria. 

4.6.4 Direction of Airflow through NDO (PTE) 
Criteria: The direction of airflow through all NDOs must be into the enclosure. 

Technique: Dry ice was used at each normally open NDO to measure the direction of 
the airflow. A record of this data was made on the Procedure T data sheet. 
appended. 

4.7 EVALUATION RESULTS (PTE) 

The two (2) enclosures must meet all of the following four (4) requirements to qualify as 
a PTE. As currently configured the chocolate room enclosure geometry and the polishing 
room enclosure geometry compares to Method 204 criteria as follows: 

4.7.1 Chocolate Room 

4.7.1.1 Equivalent Diameters: NDO to VOC Emitting Point (PTE) 
A list of minimum and current NDO to VOC emitting point distances are listed below: 

voe Distances 
Equivalent Emission 

NDO Dimensions Diameter Point Minimum Actual Pass/Fail? 

Exit Door 48" x 6'' 19.1'' Food Grade 76.6" 186" Pass 
Alcohol 
Coater 

Hole in 36" Diameter 36" Food Grade 144" 264" Pass 
Floor Alcohol 

Coater 

Mostardi Platt Project M003818 5 C Mostnrdi·Platt :\ssociat~s. Inc. 



. . x area (4 )
0.5 

Equivalent Diameter = tr 

Minimum Allowed Distance = 4 x Equivalent Diameter (NDO) 

4.7.1.2 NDO to Enclosure Area Ratio (PTE) 
The calculated NEAR ratio of the room is 0.0008. The calculation is as follows: 

ANIA1 :s; 0.05 
where: AN = Area of nonnally open NDOs 

Ar = Total Area of enclosure 
. . AN 9.07 +Ar 11,594.76 

= 

= 

9.07 
11,594.76 
0.0008 

Because the calculated NEAR is less than the maximum allowable ratio of 0.05, the 
enclosure meets the requirements of this section. 

4.7.1.3 NDO Facial Velocity Determinations (PTE) 

The static pressure of the PTE was measured using a micromanometer. The negative 
pressure in the enclosure was -0.018 inches H20. This meets the -0.007 inches H20 
criteria. 

4.7.1.4 NDO Air Flow Direction (PTE) 
The air flow, verified using dry ice, through all of the normally open NDOs was into the 
enclosure. 

4.7.2 Polishing Room 

4.7.2.1 Equivalent Diameters: NDO to VOC Emitting Point (PTE) 
A list of minimum and current NDO to VOC emitting point distances are listed below: 
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voe Distances 
Equivalent Emission 

NDO Dimensions Diameter Point Minimum Actual Pass/Fail? 

Exit Door 60" x 3" 15.l" Food Grade 60.6" 90" Pass 
1 Alcohol 

Coater 

Exit Door 60" x 3" 15.l" Food Grade 60.6" 90" Pass 
2 Alcohol 

Coater 

. . (4 x area) o.s 
Equivalent Diameter = tr 

Minimum Allowed Distance = 4 x Equivalent Diameter (NDO) 

4. 7.2.2 NDO to Enclosure Area Ratio (PTE) 
The calculated NEAR ratio of the room is 0.0003. The calculation is as follows: 

AN/AT $ 0.05 
where: AN = Area of normally open NDOs = 2.50 

AT = Total Area of enclosure = 9,420 
. . AN 2.50 + AT 9,420 0.0003 

Because the calculated NEAR is less than the maximum allowable ratio of 0.05, the 
enclosure meets the requirements of this section. 

4.7.2.3 NDO Facial Velocity Determinations (PTE) 

The static pressure of the PTE was measured using a micromanometer. The negative 
pressure in the enclosure was --0.16 inches H20. This meets the -0.007 inches H20 
criteria. 

4. 7.2.4 NDO Air Flow Direction (PTE) 
The air flow, verified using dry ice, through all of the normally open NDOs was into the 
enclosure. 

Calculations were performed on computer and by hand. An explanation of the 
nomenclature and calculations along with the complete test results is included in the 
appendix. Also appended are calibration data and copies of the raw field data sheets. 
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Sample recovery was performed at the test site by the test crew. Initial and final analyses 
were performed at the Mostardi Platt laboratory in Elmhurst, Illinois. Copies of all 
sample analysis sheets are appended to this report. 

Raw data are kept on file at the Mostardi Platt office in Elmhurst, Illinois. All samples 
from this test program (not already used in analysis) will be retained for 60 days after the 
submittal of the report, after which they will be discarded unless Mostardi Platt is advised 
otherwise. 

5.0 QUALITY ASSURANCE PROCEDURES 

Mostardi Platt recognizes the previously described reference methods to be very 
technique oriented and attempts to minimize all factors which can increase error by 
implementing its Quality Assurance Program into every segment of its testing activities. 

Dry and wet test meters were calibrated according to methods described in the Quality 
Assurance Handbook, Sections 3.3.2, 3.4.2 and 3.5.2. Percent error for the wet test meter 
according to the methods was less than the allowable error of 1.0 percent. The dry test 
meters measured the test sample volumes to within 2 percent at the flowrate and 
conditions encountered during sampling. 

Calibration gases were Protocol One gases. 

6.0 ACKNOWLEDGMENTS 

Mostardi Platt would like to thank all personnel involved in this project for their 
assistance in completing this test program, especially Mr. Al Maronta of Ferrara Pan 
Candy Company. 

Respectfully submitted, 

MOSTARDI-PLATT ASSOCIATES, INC. 

f,u6fj~ 
Eric L. Ehlers Ee6L: 
Project Supervisor 

ELE/kmt 
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7.0 TEST RESULTS SUMMARY 

Test 
Position No. Time 

1 0555-0655 

Prime 2 0710-0810 
Oxidizer 

Inlet 3 0820-0920 

Average 

l 0555-0655 

Prime 2 0710-0810 
Oxidizer 

Outlet 3 0820-0920 

Average 

Test No. 

1 

2 

3 

Average 

Ferrara Pan Candy 
Catalytic Oxidizer 

Forest Park, Illinois 
September 22, 2000 

Method 2SA VOC Results Summary 

voe 
Cone 

Moisture (ppmvd Methane 
Airflow Temp Corr as Cone 
(dscfm) {°F) (1-Bws) C3 HJ (ppmvd) 

4555 62 0.988 379.8 3.0 

4417 61 0.985 349.1 3.0 

4285 63 0.988 328.0 4.0 

4419 3.3 0.987 352.3 3.3 

4641 151 0.987 5.0 4.0 

4405 152 0.962 4.6 5.0 

4368 151 0.970 3.5 4.0 

4471 I 51 0.973 4.4 4.3 

Destruction Efficiency Summary 

Inlet (lbs C3 H, /hr) Outlet (lbs C3 H1 /hr) 

I l.82 0.12 

10.53 0.09 

9.59 0.06 

10.65 0.09 

Non 
Methane voe 

VOCConc Emission 
(ppmvdas Rate 

C3HJ (lbs C3HJhr) 

378.8 11.82 

348.l 10.53 

326.7 9.59 

351.2 10.65 

3.7 0.12 

2.9 0.09 

2.2 0.06 

2.9 0.09 

Efficiency (%) 

98.0 

99.l 

99.4 

99.2 

E . . R (lb /hr) Concentration (ppmvd as C3H8) d fin 60 m1ss1on ate s = 6 x sc x 
8.7573x10 

D 
. Effi . ,,to/) Inlet{lbsC3H8 /hr)-Outlet(lbsC3H8 /hr) 

1 estruct1cn 1c1enc J\ 70 = ( ) x 00 
Inlet lbsC3H8 /hr 
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EQUALAREATRAVERSEFOR 
ROUND DUCTS 

1 

2 

Length 
> 1/2 Dia. 

Length 
> 2 Dia. 

_j_ 

Job: Ferrara Pan Candy Company 
Forest Park, Illinois 

Date: September 22, 2000 

Unit No: Catalytic Oxidizer 

Duct No: Stack 

Stack Diameter: 31 Inches 

Stack Area: 5 .241 Square Feet 

No. Points Across Diameter: 8 

No. of Ports: 2 

Mostardi Platt Project M003 818 
:1.2 

Disturbance 

Measurement 
Site 
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EQUAL AREA TRAVERSE FOR 
ROUND DUCTS 

1 

2 

Length 
> 1/2 Dia. 

Length 
>2Dia. 

_L 

Job: Ferrara Pan Candy Company 
Forest Park, Illinois 

Date: September 22, 2000 

Unit No: Catalytic Oxidizer 

Duct No: Inlet 

Duct Diameter: 30 Inches 

Duct Area: 4.909 Square Feet 

No. Points Across Diameter: 8 

No. of Ports: 2 

13 
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Disturbance 

Measurement 
Site 
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1.91 - 2.54 cm 
(.75 - l.O in) 

DWG-AD 

S-Type Pitot Tube Manometer Assembly 

T1 ---4 -----1 Temperature Sensor 

7.62 cm (3 in) 

Leak-Free Connection 

i 
Gas Flow 

9 Mostardi Platt 
A Full Service Environmental Coneultlng Company 

14 

lexible Tubing 

0.64 cm 
{0.25 in) 

Manometer 

[Rev. 1/97] 



robe 
(End Packed 
With Glass 
Wool) 

DWG-E 

Sampling Train For 

Integrated Gas Sampling 

EPA Reference Method 3 

acuum Gauge 

'--Stock Won 

Pump 

Air-Cooled Condenser 

T edlar Gos Sampling Bag 
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~ 
~ 

DWG-AU 

Carrier Gas 

Measurement Of Gaseous Organic Compound Emissions 

By Gas Chromatography 

Vent1 

loop 
Load 

EPA Reference Method 18 

Column Effluent 

Injection Valve 

Column & Oven 

Pump 

Column 

Natcle Patt 

Loop 
lnJec1 

Pump 

Coll.lmn 

fl Mostardi Platt 
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Recorder 
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~ 
"'1 

OWG-A1 

Recorder Outpu 

@AC 

F.l.D. 

Total Gaseous Organic Concentration 

Using a Flame Ionization Analyzer 

EPA Ref ere nee Method 25A 

Solenoid Volves 
Chort Recorder 

IO Volt 

rr===i===~ Sample / 

Hydrogen Ultra Zero Air 
(if opplicablel 

F;ltJ 
Holder 

Flow 
Meter 

Cahbrotion Gos 

• Mostardi Platt 
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I 
I 

n-Stack 
Filter 
(if necessary) 

Slack Woll 

eoted Probe 

[Rev. 7/97) 



GC Operating Conditions 
Trace Hydrocarbon Analysis by GCIFID 

Operator 

Date 

Instrument I.D. 

Column 

Type 61 x 1/8" 80/I 00 Porapak N 

Material Stainless Steel 

Column Oven T emneratures 
: 

Initial Temperature 40°C 

Initial Time O.Omin 

Program Rate 30° C/min 

Final Temperature 170°C 

Final Time l.Omin 

Detector 

Type flame ionization detector 

Temperature 190°C 

Attenuation· · 16 

Range 111@ 

AutoZero? Yes 

Hydrogen Flow 30mUmin 

Air Flow 300.mUmin 

In" uector 

Type tetlon gas sample valve 

Sample Loop Size - . 
1.0ml 

Sample Loop Temperature 110°c 

Auxiliary Loop Temperature 170°C 

1.8 



Carrier Gas 

Type Helium, UHP 

Flowrate 30m.Umin 

Pressure 22.5 psi 

Plotter Section 

Plot Speed 0.5 cm/min 

Zero Offset 15% 

Plot Signal A 

Time Ticks? Yes 

Instrument Event Codes Yes 

User Number Not used (0 - 0) 

Print User Number : No 

Print Report Yes ' 

Print Run Log No 

In tefi!ration 

Run Mode 1 (analysis) 

Peak Measurement Parameter I (area) 

Long Report Format No 

Result Calculation Type I (area%) 

Divisor 1.000 

Amount Standard 
I 

1.000 

Multiplier 1.000 

Result Units left blank 

Report Unidentified Peaks Yes 

Unidentified Peak Factor 0.000; 
I 

Sample ID 

Subtract Blank Baseline No 

Peak Reject Value ::" 1000 

Signal to Noise Ratio 5 

Tangent Peak Width 10 

Initial Peak Width 8 

1.9 

.· 



Timed Events Table 

Program 1 Event Type . 1 (Peak Width) 
.' 

Start Time 10.0 min 

Width 16 

linder Gases Used 

Carrier: Helium 

Hydrogen I< - o ' <t J..f f 
Air 

Low Level Hydrocarbon Standard 

Mid Level Hydrocarbon Standard 

High Level Hydrocarbon Standard 

F:\DATA\LAB\FIDOPCON.FRM Revision Date: 1 D/14/98 

• 

20 



Date: 
Analyst: 

Lo-Range 
Run# 

1 
2 
3 

Average 
%RSD 

RF 
Mid-Range 

Run# 
N 1 
Ji-to 2 

3 
Average 
%RSD 

RF 
Hi-Range 

Run# 
I 
2 
3 

Average 
%RSD 

RF 
Ave. RF 
%RSD 

7/31/00 
DJS 

6.07 
Methane 
210430 
210807 
212174 
211137 

0.43 
34784 
12.17 

Methane 
422168 
417849 
422156 
420724 

0.59 
34571 
25.26 

6.03 
Ethane 
371962 
378662 
380748 
377124 

1.22 
62541 
12.02 

Ethane 
757032 
749558 
753856 
753482 

0.50 
62686 
24.97 

Methane Ethane 
860897 1532167 
855317 1528839 
853533 1530596 
856582 1530534 

0.45 0.11 
33911 61295 
34422 62174 

1.32 1.23 

Low Range Calibration 

Method 18 
Analysis for Methane and Ethane Calibration 

I 
Method 18 Calibration 

1800000 --~~~--:--::----.....,....------­
' ~1-' Jn:ll ~·ffi~;,j$ :.._ _11,SiiHE!'.Jk~· I 

1600000 

1400000 

:l 1200000 -1-~ 
= g 1000000 
u 
~ 800000 

< 600000 l~I 
400000 

200000 
0 r- _,,, , i' ··---· ; •• -.- ,, ....... -, - · I ~ 

0 5 10 15 20 25 30 

Concentration, ppm 

• Methane 

• Ethane 
-Linear (Ethane) 

- Linear (Methane) 

6.07 6.03 12.17 12.02 25.26 2·t97 
Meth am: 2lI137 420724 856582 
Ethane 377124 753482 1530534 

Page 1 



Begin of Day Cal 

Method 18 
Analysis for Methane and Ethane Calibration 

Date: 9/22/00 ProjectNo: M003818 
Analyst: FHJ Client/Loe: Ferrara Pan Candy 

Lo-Range 6.07 6.03 
Run# Methane Ethane I Method 18 Calibration 

1 210430 371962 
2 210807 378662 
3 212174 380748 

1800000 I ~ . ~ ... Average 211137 377124 
%RSD 0.43 1.22 1600000 

RF 34784 62541 1400000 
Mid-Range 12.17 12.02 

fl.I 1200000 • Methane 
Run# Methane Ethane 

.... c 
• Ethane = 1000000 1 403410 723674 Q 

N u -Linear (Ethane) N 2 403780 720994 f 800000 
3 401151 717194 < 600000 -Linear (Methane) 

Average 402780 720621 
400000 %RSD 0.35 0.45 

RF 33096 59952 200000 
% Drift -3.85 -3.57 

I 
0 

Hi-Range 25.26 24.97 
0 5 10 15 20 25 30 Run# Methane Ethane 

1 860897 1532167 I Concentration, ppm 
2 855317 1528839 
3 853533 1530596 

Average 856582 1530534 
%RSD 0.45 0.11 6.07 6.03 12.17 12.02 25.26 24.97 

RF 33911 61295 Methane 211137 402780 856582 
Ave. RF 33930 61263 Ethane 377124 720621 1530534 
%RSD 2.49 2.11 
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Date: 

Analyst: 

09122100 
FHJ 

Sample No: M003818-001 
Test No: I 
Location: Oxidizer Inlet 

Sample Date 9/22/2000 
Run# Methane 

1 113566 
2 117734 

3 118811 

N Average 116704 

t.J %RSD 2.37 
RESULT 3 

Sample No: M003818-004 

Test No: 1 

Ethane 

ND 
ND 

ND 
ND 
ND 
ND 

Location: Oxidizer Outlet 
Sample Date 9/2212000 

Run# Methane Ethane 

1 142396 ND 

2 149726 ND 

3 152299 ND 

Average 148140 ND 
%RSD 3.47 ND 

RESULT 4 ND 

Results 1 

Method 18 
Sample Results for Methane and Ethane 

Sample No: M003818-002 
Test No: 2 
Location: Oxidizer Inlet 

Sample Date 9/22/2000 

Run# Methane Ethane 
1 108374 ND 
2 108670 ND 
3 102794 ND 

Average 106613 ND 
%RSD 3.11 ND 

RESULT 3 ND 

Sample No: M003818-005 

Test No: 2 

Location: Oxidizer Outlet 
Sample Date 9/22/2000 

Run# Methane Ethane 

1 175967 ND 
2 171486 ND 

3 171752 ND 
Average 173068 ND 
%RSD 1.45 ND 

RESULT 5 ND 

ProjectNo: M003818 
qient/Loc: Ferrara Pan Candy 

Sample No M003818-003 
Test No: 3 
Location: Oxidizer Inlet 
Sample Oat 9/22/2000 

Run# Methane Ethane 
1 116166 ND 
2 122645 ND 
3 121397 ND 

Average 120069 ND 
%RSD 2.86 ND 

RESULT 4 ND 

Sample No M003818-006 
Test No: 3 . 

Location: Oxidizer Outlet 
Sample Dat 9/22/2000 

Run# Methane Ethane 
1 136130 ND 
2 127297 ND 
3 127276 ND 

Average 130234 ND 
%RSD 3.92 ND 

RESULT 4 ND 

Result is in ppm. The limit of detection is 1 ppm. 

BDL = Below Detection Limit 
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Date: 9/22/00 
Analyst: FHJ 

Lo-Range 6.07 
Run# Methane 

1 210430 
2 210807 
3 212174 

Average 211137 
%RSD 0.43 

RF 34784 
Mid-Range 12.17 

Run# Methane 

N 1 410558 

~ 2 405441 
3 405134 

Average 407044 
%RSD 0.75 

RF 33447 
% Drift -1.43 

Hi-Range 25.26 
Run# Methane 

t 860897 
2 855317 
3 853533 

Average 856582 
%RSD 0.45 

RF 33911 
Ave. RF 34047 
%RSD 1.99 

6.03 
Ethane 
371962 
378662 
380748 
377124 

1.22 
62541 
12.02 

Ethane 
731627 
728957 
729944 
730176 

0.18 
60747 
-0.84 
24.97 

Ethane 
1532167 
1528839 
1530596 
1530534 

0.11 
61295 
61528 

1.49 

End of Day Cal 

Method 18 
Analysis for Methane and Ethane Calibration 

~ = 0 
u 
tt e 
< 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

400000 

200000 

0 

0 

Methane 
Ethane 

5 

6.07 
211137 
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ProjectNo: M003818 
Client/Loe: Ferrara Pan Candy 

Method 18 Calibration 

10 15 20 

Concentration, ppm 

6.03 12.17 
407044 

377124 

25 30 

• Methane 

• Ethane 

-Linear (Ethane) 

- Linear (Methane) 

12.02 25.26 24.97 
856582 

730176 1530534 



1. 

2. 

3. 

4. 

5. 

PPMVD TO LB/HR 
CONVERSION CALCULATIONS 

ppm NOx _ lbs NOx 
NOx 8.3755 x 106 - dscf 

OR ppm NOx x 1.194 x I0-7 = lhs/NOx 
dscf 

lbs NOx dscf 60 min lbs NOx 
--~x--x =----'-'-

dscf min hr hr 

S02 ppm S02 = lbs S02 OR ppm S02 x 1.660 x io-' = lbs/S02 
6.0151x106 dscf dscf 

lbs S02 dscf 60 min lbs S02 ----- x -- x = ---=-
dscf min hr hr 

ppm CO lbs CO 
= --

1.3762 x I07 co 
dscf 

lbs CO dscf 60 min lbs CO 
--x --x = 

dscf mm hr hr 

ppm CH4 lbs CH4 

CH4 (1 - Bws) 2.4017 x I07 = dscf 

lbs CH4 dscf 60 min lbs CH4 ---'- x -- x = ---'-
dscf min hr hr 

ppm C3 H8 _ lbs C3H8 

C3H8 (1 - Bws) 8.7573 x I06 - dscf 

lbs C3H8 dscf 60 min lbs C3H8 _ ___..;._.;:.. x -- x = -___..;.--=-
dscf min hr hr 

Form 1021 [Rev. 6/97] © Mostardi-Platt Associates, Inc. 
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SUMMARY OF RESULTS CALCULATIONS 

[ 

p +DH] 
Vm(std)=l7.647x Vmx bar 13.6 xY 

(460+Tm) 

Vw (std)= 0.0471 x Vic 

Bws=[ Vw (std) ] 
Vw (std)+ Vm (std) 

Vic = water + silica net 

Md= (0.44 x %C02 ) + (0.32 x %02) + (0.28 x ( 100- %C02 - %02 )) 

MS= Mdx (l-Bws)+(l8x Bws) 

Vs= (Ts+ 460) x JDP x Cp x 85.49 
MsxPs 

Acfm = Vs x Area (of stack or duct) x 60 

Dscfm = Acfmx 17.647 x[ Ps ]x (1-Bws) 
(460+Ts) 

Scfm==Acfmxl7.647x[ Ps ] 
(460+Ts) 

mm 
Scfh = Scfm x 60-

hr 

Form 1025 [Rev. 5/99) 26 

Cp = pitot tube correction factor 
Ps = absolute flue gas pressure 
Ms = molecular weight of gas (lb/lb mole) 
Md = dry molecular weight of gas 

(lb/lb mole) 
Bws = water vapor in gas stream proportion 

by volume 

©Mostardi-Platt Associates, Inc. 



r 

MOISTURE CALCULATIONS 

V = (V, - V;) p,.. R T,,d = 0 04707(V - V) 
wc(std) p M • f 1 

std w 

V = (Wr - W;) R T,,d = 0 04715 (W - W) 
wsg(std) p M • f 1 

std w 

p + flH 
- bar 13.6 

Vm(stdl - 17.64 Vm Y--""""-'~ 
Tm 

Where: 

Bws = Water vapor in gas stream, proportion by volume 

~ = Molecular weight of water, 18.015 lb/lb-mole 

P bar = Barometric pressure at the testing site, in. Hg 

P,1d = Standard absolute pressure, 29.92 in. Hg 

R = Ideal gas constant, 0.048137 (in. Hg)(ft3)/(g-mole)(0R) = 
(21.8348(in. Hg)(ft3)/(lb-mole)(0 R)]/453.592 g-mole/lb-mole 

Tm = Absolute average dry gas meter temperature, 0R 

T std = Standard absolute temperature, 528 °R 

V r = Final volume of condenser water, ml 

V; = Initial volwne of condenser water, ml 

V m = Dry gas volume measured by dry gas meter, def 

V m(std) = Dry gas volume measured by dry gas meter, corrected to standard conditions, scf 

V wc(stdl = Volume of condensed water vapor, corrected to standard conditions, scf 

V wsg(stdl = Volume of water vapor collected in silica gel, corrected to standard conditions, scf 

Wr = Final weight of silica gel, g 

Wi = Initial weight of silica gel, g 

Y = Dry gas meter calibration factor 

l1H = Average pressure exerted on dry gas meter outlet by gas sample bag, in. H20 

Pw = Density of water, 0.9982 g/ml 

13.6 = Specific gravity of mercury (Hg) 

17. 64 = Ts1fl\1d 

0.04707 = ft3/ml 

Form 1032 [Rev. 5/97] 

0.04715 = ft3/g 

27 
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"'>I >-

1 

FID - Hydrocarbon Field Data Sheet 

Project: ,? 
I err~,,,. (',,. ,,... 

Location: r=,;, .-.'>f Pc.,~ 

Source: 1 'J,,. 1 .. \.-

2 ~vll.t l-

3 
Operator: 'j ~"' 'b .... ~.1o., .... 
Date: 0 l~; /ov 

Analyzer ID: f nl, f s,/µ 

"' 
Time 1 2 · 3 

Cr<:"-
3 ?). ') "'"~ ll1'-

lj ~,·s:) Ike. fl'\ 

o.o J".l 1, .. J 

fl. ~n /'n.sk 

'"""). .. 
f1<7 3 t./~.c; /if~ 

Ci"! 1 'l.J.. lJ.!C. ~'"' 

) :J/<,° {:.,,,,, !> 

'o. \' (, (, I bi/", 

i j Q -
,-. (,/, J tHO fl''"" 

l/~81. ~ P!,Cft\• 

o.bt ~ ~ .... ~ 

1.uH 1'br.lr.,, 

Form 101 IA [Rev. 12/98] 

Calibration 

f<-· r- Gas ID 
1 
2 
3 
4 
5 

o.,u.t ~Iv "JJJD'6'ff 

Monitor Range: 
Response Time: ""-t ~~ 

Time 1 2 
rrr~ 
(,~{ t.1 . ~ ,p.,.,, 

4c,'KJ, .7 {JsC.F""i 

c;. vi 3 .4i... ~ 

O, If~ Jk/J,rr 

...,"' -
~1~ I./. l/ ff,, 

Lf r..lo 4. (, D.~c.. , x,, 

!). 9:. f P°;;..";,. 

(,, /3"i( 'b·/' .... ~, 

1.l{ //n-

93(; 11¥ &r .... 

( 7, v 30 fJL.<- ~ 

o. tor /bs/,., 

~~ 

Concentration Manufacturer/Serial No. 

Chart Recorder 
Span Value: ____ _ 

Chart Speed: 

3 Time 1 z · 3 

(f( 16. i ~o 

C, <;,, 7 o~ 

.. 1 i', e.,~\ 
'LJ 

© Mostardi-Platt Associates, Inc. 



oaccccoocococcccccocoeic 
Site 1 : Ferrara Pan Candy - - Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- - ------- ---- ---
05:55:00 171.9 3.1 
05:56:00 168.1 2.9 
05:57:00 165.2 2.8 
05:58:00 169.9 2.8 
05:59:00 160.3 2.8 
06:00:00 169.9 2.8 
06:01:00 154.3 2.6 
06:02:00 154.6 2.6 
06:03:00 159.5 2.6 
06:04:00 160.5 2.6 
06:05:00 151.0 2.6 
06:06:00 138.5 2.6 
06:07:00 129.0 2.5 
06:08:00 136.1 2.5 
06:09:00 121.5 2.5 
06:10:00 245.9 2.6 
06:11:00 453.7 3.5 
06:12:00 495.5 4.7 
06:13:00 359.4 4.4 
06:14:00 282.3 3.8 
06:15:00 287.3 3.4 
06:16:00 354.9 3.7 
06:17:00 364.4 4.0 
06:18:00 351.1 4.0 
06:19:00 349.3 4.0 
06:20:00 345.3 4.1 
06:21:00 358.7 4.3 
06:22:00 366.0 4.3 
06:23:00 323.6 4.2 
06:24:00 291.6 3.9 
06:25:00 319.4 ' 3.9 
06:26:00 334.0 4.0 
06:27:00 435.0 4.3 
06:28:00 539.3 5.9 
06:29:00 615.5 6.4 
06:30:00 678.1 8.4 
06:31:00 698.4 8.5 
06:32:00 612.4 7.4 
06:33:00 514.2 5.7 
06:34:00 462.8 5.1 
06:35:00 452.2 4.6 
06:36:00 416.6 4.4 
06:37:00 422.9 4.1 
06:38:00 467.4 4.1 
06:39:00 411.3 4.4 
06:40:00 422.8 4.2 
06:41:00 432.0 4.5 
06:42:00 473.0 4.6 
06:43:00 45~.o 5 .0 

29 



Site 1: Ferrara Pan Candy - - Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
------- -------- --------
06:44:00 450.5 5.8 
06:45:00 449.3 7.1 
06:46:00 435.3 9.1 
06:47:00 431.2 9. 5 
06:48:00 513.2 9.8 
06:49:00 535.8 8.3 
06:50: 00 535.5 7.5 
06:51: 00 554 .7 6.6 
06:52: 00 589 .0 10.4 
06:53 :00 584.4 13.9 
06:54 :00 551.8 7.8 
06:55 :00 554. 7 7 .4 

Average 375.2 4.9 
Minimum 121.5 2.5 
Maximum 698.4 13.9 
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C6Cl~OOOOOOOOOOOCOOOOOO 

Site 1: Ferrara Pan Candy - - Time File 1 

09/22/00 Inlet Outlet 
voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- -------- --------
07:10:00 286.3 3.3 
07:11:00 277.0 3.2 
07:12:00 273.0 3.1 
07:13:00 252.1 3.0 
07:14:00 248.7 3.0 
07:15:00 233.6 3.0 
07:16:00 237.2 2.8 
07:17:00 274.3 3.0 
07:18:00 315.1 3.2 
07:19:00 315.2 3.6 
07:20:00 329.5 3.3 
07:21:00 478.5 3.6 
07:22:00 517.7 5.3 
07:23:00 490.1 4.7 
07:24:00 461.1 4.8 
07:25:00 434.7 4.5 
07:26:00 404.7 4.4 
07:27:00 395.5 4.3 
07:28:00 413.5 4.3 
07:29:00 422.7 4.4 
07:30:00 411.6 4.5 
07:31:00 391.9 4.7 
07:32:00 366.8 4.3 
07:33:00 359.4 4.1 
07:34:00 339.8 4.2 
07:35:00 336.4 4.2 
07:36:00 380.0 5.0 
07:37:00 371.3 4.9 
07:38:00 386.7 4.3 
07:39:00 383.4 5.9 
07:40:00 320 . o· 6.2 
07:41:00 307.1 5.0 
07:42:00 301.2 4.5 
07:43:00 287.3 4.8 
07:44:00 281.7 4.7 
07:45:00 260.3 4.7 
07:46:00 234.B 3.9 
07:47:00 194.9 4.6 
07:48:00 201.3 4.3 
07:49:00 212.4 4 .0 
07:50:00 225.0 3.6 
07:51:00 206. 0 3.7 
07:52:00 257.7 4.0 
07:53:00 280.5 5.2 
07:54:00 272.9 5.4 
07:55:00 346.2 5.2 
07:56:00 553.3 6.7 
07:57:00 556.8 8.6 
07:58:00 540.9 7.8 
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Site 1: Ferrara Pan Candy - - Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- .-.------- ..- .............. ____ 
07:59:00 502.3 7.6 
08:00:00 491. 3 6.9 
08:01:00 400.3 4.9 
08:02:00 359.0 4.4 
08:03:00 373.2 4.4 
08:04:00 364.0 4.2 
08:05:00 350.3 4.0 
08:06:00 336.7 3.9 
08:07:00 308.2 3.4 
08:08:00 306.8 3.4 
08:09:00 281.4 3.2 
08:10:00 273. 5 3.0 

Average 343.9 4.4 
Minimum 194.9 2.8 
Maximum 556.8 8.6 



oacioccccocoocoooocooooc 
Site 1 : Ferrara Pan Candy - - Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-- -- - ---- - -- - ---- - -- - ----
08 : 20:00 190.9 3 . 2 
08 : 21 :00 211.4 3.4 
08:22:00 187.2 2.8 
08 : 23:00 193.8 2.8 
08:24:00 195.2 2.8 
08:25:00 185 . 1 2.6 
08:26:00 169.1 2.6 
08:27:00 162.5 2.5 
08:28:00 167.4 2.3 
08:29:00 173.9 2.3 
08:30:00 157.3 2.4 
08:31:00 148.1 2.3 
08:32:00 137.1 2.2 
08:33:00 153.3 2.2 
08:34:00 136 . 0 2.3 
08:35:00 114 . 6 2.2 
08:36:00 126.4 2.1 
08:37:00 128.0 2 .0 
08:38:00 147.4 1.9 
08 : 39:00 163 . 5 2.2 
08:40:00 183.8 2.2 
08:41:00 215.8 2.3 
08:42:00 237.4 2.4 
08:43:00 273.8 2.6 
08:44:00 288. 1 2 9 
08:45:00 276.5 2 9 · 
08:46:00 291 6 2.7 
08:47:00 322.2 2.9 
08 : 48:00 321.2 3.3 
08:49:00 336.9 3.3 
08:50 :00 387.0 3.4 
08:51:00 398.6 3 .7 
08:52:00 394.6 3 . 6 
08:53:00 378.5 3.7 
08:54:00 416.0 3.9 
08:55:00 399.8 4.3 
08:56:00 384. 5 3.8 
08:57:00 365.0 3.6 
08:58:00 343 .7 3.5 
08:59:00 335.4 3.3 
09:00:00 329.4 3.4 
09:01:00 312.3 3.2 
09:02:00 299.1 3.2 
09:03:00 277.0 3. 0 
09:04:00 260. 4 2 .9 
09:05:00 244.4 2.8 
09:06 : 00 228.3 2.7 
09:07:00 250.5 2 .8 
09:08:00 332 .0 4.1 
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Site 1: Ferrara Pan Candy -- Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- -------- --------
09:09:00 688.8 5.9 
09:10:00 930.1 10. 5 
09:11:00 761. 9 8.4 
09:12:00 610.3 6.8 
09:13:00 566.2 5.7 
09:14:00 601.8 5.1 
09:15:00 580.8 4.8 
09:16:00 547.5 4 . 2 
09:17:00 555.5 3.8 
09:18:00 578.9 3.8 
09:19:00 530.8 3.4 
09:20:00 487.5 3.1 

Average 324.1 3.4 
Minimum 114.6 1.9 
Maximum 930.1 10.5 

34 



Date: 
Project: 
Location: 
Source: 

09/22/2000 
Ferrara Pan Candy 
Outlet 
Catalytic Oxidizer 

Pressure, Barometric(BgR): 
Pressure, Static(B20•): 
Pressure, Stack(Bg•): 
Pitot Tube Coefficient(ep): 
Flue Area: 

Moisture Determination 
Initial Volume •.•..••...•• • 
Final Volume. .. .. . . . . . . ... 
Meter Temperature •..•• . •• . • 
Meter Volume dscf ..... • .. , , 

Traverse Delta SQRT 

Point: (dP) (dP) 

1: 0.08 0.2828 
2: 0.08 0.2828 
3: 0.08 0.2828 
4: 0.09 0.3000 
5: 0.09 0.3000 
6: 0.08 0.2828 
7: 0.07 0.2646 
8: 0.07 0.2646 
9: 

10: 
11: 
12: 

29.33 
-0.50 
29 .293 
0.836 
5.240 

44.452 
46.3 
65.5 
1.829 

Temp. 

(oF} 

145 
144 
155 
158 
159 
153 
153 
152 

Average Delta (dP} : •.....•.••••• 0.0844 

Average SQRT Delta (dP) : .••.••.• 0.2902 

Flue Gas Velocity,ft/sec: .•..•.• 17.659 

Standard Flow Rate (acfh) ...••.. 282000 

Comments: 282047 

Outlet 1 

PITOT TRAVERSE DATA 

Traverse NWnber: 1 
Condition: Normal Load 
Time: Start- 6:00 Bnd- 6:06 
Data Taken By: AR/TB 

Carbon Dioxide Content(%): 0.500 
Oxygen Content(%): 20.000 
Nitrogen Content(%): 79.500 
Water Vapor in Plue Gas (Bwa): 0.013 
Molecular Wt. of Gas, Wet: 28.742 

Meter Calibration ••. 1.005 
Initial Wt. ....... 521.3 
.Pinal Wt. ... . .. . ... . 521.B 

Traverse Delta SQRT Temp. 

Point: (dP) (dP) (oF) 

1: 0.08 0.283 149 
2: 0.10 0.316 149 
3: 0.09 0.300 149 
4: 0.09 0 .300 149 
5: 0.09 0.300 149 
6: 0.09 0.300 150 
7: 0.09 0.300 150 
8: 0 . 08 0.283 150 
9: 

10: 
11: 
12: 

Average Plue Temperature (Ts): ....•.•..• 150.875 

Actual Vol. Flow Rate (acfm) : ••••••••••. 5552.01 

Dry Standard Flow Rate (dscfm) : .•••••••• 4640.97 

Standard Plow Rate (scfm} : .••.•....••.•. 4700.78 

35 



Date: 09/22/2000 
Project: Ferrara Pan Candy 
Location: Outlet 
Source: Catalytic Oxidizer 

Pressure, Barometric(Bg•): 
Preaaure, Static(B20•): 
Pressure, Stack(Bg•): 
Pitot Tube Coefficient(ep): 
Flue Area: 

Moisture Dete:naination 
Initial Volume •••••••.. 
Final Volume .•••••••••• ..•. 
Meter Temperature •••••••... 
Meter Volume dscf ••••• . .• •• 

Traverse Delta SQRT 

Point: (.1.P) (.1P) 
1: 0.08 0.2828 
2: 0.08 0.2828 
3: 0.08 0.2828 
4: 0.08 0.2828 
51 0.08 0 .2828 
6: 0.08 0.2828 
7: 0.07 0.2646 
8 : 0.07 0.2646 
9 : 

10: 
11: 
ll: 

29.33 
-0.50 
29.293 
0.836 
S.240 

Temp. 
(op) 

149 
149 
150 
151 
152 

151 
151 
151 

Average Delta (.iP): •......•..••. o. 0794 

Average SQRT Delta (.1.P): •••••••• 0.2816 

Flue Gas Velocitt,ft/aec: ••.•••• 17.244 

Standard Plow Rate (scfh} ..•.... 275000 

Comments: 274746 

Outlet 2 

PITOT TRAVERSE DATA 

36 

Traverse NUmber: 2 
Condition: Normal Load 
Time: Start- 7: 19 
Data Taken By: AR/TB 

Carbon Dioxide Content(%): 
Oxra•n Content(\): 
Nitrogen Content(\): 
Water Vapor in Flue Gas (Bws) : 
Molecular Wt. of Gas, Wet: 

Meter Calibration •••••••• 
Initial Wt •...•.•••••• 
Pinal Wt. • • . • . . • .... . .. . 

Traverse Delta 

Point: (.1.P) 
1: 0.08 
2: 0.08 
3: 0.08 
4: 0.08 
5: 0.08 
6: 0.08 
7: 0.08 
8: 0.09 
9 : 

10: 

11: 
12: 

End- 7 :23 

0.500 
20.000 
79.500 
0.038 
28. 467 

SQRT Temp. 

(dP} (oF) 

0.283 149 
0.283 150 
0.283 153 
0 .283 155 
0.283 156 
0.283 157 
0.283 158 
0.300 156 

Average Flue Temperature {Ts): ....•..... 152.375 

Actual Vol. Flow Rate (acfm) : •••..••.... 5421.58 

Dry Standard Flow Rate (dscfm) : ••••••.•. 4405.1 

Standard Flow Rate (acfm) : •.••..•••••••. 4579.11 



Date: 09/22/2000 
Project: Ferrara Pan Candy 
Location: Outlet 
Source: Catalytic Oxidizer 

Pressure, Static(K20•): 
Pressure, Stack(Kg•): 
Pitot Tube Coefficient(ep}: 
Fl\le Area: 

Moisture Determination 
Initial Volume • • •• •• • •..• . 
Pinal Volume ••••••••••••• . . 
Meter Temperature ••• •..• • .• 
Meter Volume dscf •• • • •.• . .. 

Traverse Delta SQRT 

Point1 (AP) (AP} 
1: 0.07 0.2646 
2: 0.07 0.2646 
3: 0.08 0.2828 
4: 0 . 07 0 . 2646 
5: 0 . 07 0.2646 

6: 0.08 0.2828 
7: 0 . 07 0.2646 
8: 0 . 07 0.2646 
9: 

10: 
11: 
12: 

29.33 
- 0 . 50 
29.293 
0 . 836 
5 . 240 

Temp. 
(op) 

149 
150 
152 
154 
153 
150 
149 
149 

Average Delta (AP) : ..........••• O. 0769 

Average SQRT Delta (AP): •••.•..• 0.2770 

Plue Gas Velocity,ft/sec: ••••••• 16.912 

Standard Plow Rate (acfh) ••••••• 270000 

comments: 270170 

Outlet 3 

PITOT TRAVERSZ DATA 

Traverse Number: 3 
Condition: Normal Load 
Time: Start- 8 :26 
Data Taken By: AR/ TB 

Carbon Dioxide Content(\): 
0xygen Content(\): 
Nitrogen Content(\): 
Water Vapor in Flue Gas (Bwal: 
Molecular Wt. of Gas, Wet: 

Meter Calibration ...... • .. 
Initial Wt. • • • • • . . . . . • .. 
Pinal Wt. • • ..•• . ••..• . .•. 

Traverse Delta 

Point: (AP) 

1: 0 . 08 
2: 0 . 08 
3: 0 . 09 
4: 0 . 08 
5: 0.08 
6: 0 . 07 
7 : 0.08 
B: 0 . 09 
9: 

10: 
11: 

12: 

End- 8: 30 

0 . 500 
20 . 000 
79 . 500 
0 . 030 
28.554 

SQRT Temp. 

(AP) (OP') 

0.283 148 
0 . 283 150 
0 . 300 151 
0 . 283 152 
0 . 283 151 
0.265 151 
0.283 151 
0.300 152 

Average Plue Temperature (Ts): ••.•...•.. 150.75 

Actual Vol. Plow Rate (acfm) : ••••••••••• 5317.13 

Dry Standard Plow Rate (dacfm) : •• • ••• • .. 4367.75 

Standard Plow Rate (acfm) : •••••• •• ••• • •• 4502.84 
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Date: 09/22/2000 
Project: Ferrara Pan Candy 
Location: Inlet 
Source: Catalytic Oxidizer 

Pressure, Barometric(&g•J: 
Pressure, Static(B20•) 1 

Pitot Tube Coefficient(epl: 
Plue Area : 

Moisture Determination 
Initial Volume •••••••. • .. . • 
Pinal Volume •••••••••• . ••. • 
Meter Temperature •.•••••• . 
Meter Volwne dscf ••••••. ... 

Traverse Delta SQRT 

Point: (aP) (aP) 
l: 0.08 0.2828 
2: 0.07 0.2646 
3: 0.08 0.2828 
4: 0.07 0.2646 
5: 0.08 0.2828 
6: 0.09 0.3000 
7: 0.10 0.3162 
8: 0.09 0.3000 
9: 

10: 
11: 
12: 

29.33 
-0.50 
29.293 
0.836 
4.909 

Tamp. 
(op) 

65 
65 
65 
64 
63 

63 
62 
62 

Average Delta (aP) : ••••••••.•••• o. 0794 

Average SQRT Delta (AP): ••••••• . 0.2805 

Plue Gas Velocity,ft/sec: ••••••• 15.780 

Standard Plow Rate (scfh) ••••••• 277000 

Comments: 276605 

Inlet 1 

PITOT TRAVBltSE DATA 

38 

Traverse Number: 1 
Condition: Normal Load 
Time: Start- 6: 09 
Data Taken By: AR/TB 

Carbon Dioxide Content(\) r 
C?xygen Content(\): 
Hitrogen Content(\): 
Water Vapor in Flue aas (Bws): 
Molecular Wt. of Gas, Wet : 

Meter Calibration ••.. • .• . 
:rni tial Wt. • •••••. . ..•.• 
Pinal Wt ••••••..•. . •• • .• . 

Traversa Delta 

Point: (AP) 
1: 0.05 
2: 0.06 
3: 0.07 
4: 0.06 
5: 0.10 
6: 0 .08 
7: 0.09 
8: 0.10 
9: 

10: 
11: 
12: 

Bnd- 6: 14 

0. 000 
20.900 
79.100 
0 . 012 
28 . 706 

SQRT Temp. 

(AP) (oF) 

0.224 60 
0.245 61 
0.265 59 
0.245 59 
0.316 59 
0.283 59 
0.300 59 
0.316 59 

Average Plue Temperature (Ts): •..•••••• • 61.5 

Actual Vol. Flow R.ate (acfml : •. ...•. . ••• 464 7 . 82 

Dry Standard Plow Rate (dacfm) : •.••••••• 4554.75 

Standard Plow Rate (scfm) : •••••..••.•••• 4610.08 



Date: 09/22/2000 
Project: Ferrara Pan Candy 
Location: Inlet 
Source: Catalytic Oxidizer 

Pressure, Barometric(Bg•): 
Pressure, Static(B20•): 
Pressure, Stack(Bg•): 
Pitot Tube Coefficient(ep): 
Flue Area: 

Moisture Detennination 
Initial Volume •• • ••••••.••. 
Pinal Volume ••••••••••• • ••. 

Mater Temperature •••••..•.. 
Meter Volume dscf ••• •• . .. •• 

Traverse Delta SQRT 

Point: (6P) (6P) 

1: 0 . 07 0.2646 
2: 0.07 0.2646 
3: 0.07 0.2646 
4: 0 . 07 0.2646 

5: 0.07 0.2646 

6: 0.06 0.2449 
7: 0 .08 0.2828 
8: 0.09 0.3000 
9: 

10: 
11: 

12: 

Average Delta (6P) I • • • • • • • • • • • • • 

Average SQRT Delta (.6.P) : ••.••••• 

Plue Gas Velocity,ft/sec: •.•.••• 

Standard Plow Rate <•cfh) ••...•• 

Comments: 

29 . 33 

-0.50 
29.293 
0.836 

4.909 

Temp. 
(o.P) 

62 
62 
62 
61 
61 

61 

61 
61 

0.0744 

0 .2724 

15 . 321 

269000 

269083 

Inlet 2 

PITOT TRAVERSE DATA 
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Traverse Number: 2 

Condition: Normal Load 
Time: Start- 7 :11 
Data Taken By: AR/TB 

Carbon Dioxide Content(%): 
Oxygen Content(%): 
Nitrogen Content(%): 
Water Vapor in Plue Gas (Bws): 

Molecular wt. of Gas, Wet: 

Meter Calibration ...••• • 
Initial Wt. • •• •. . •• . •.• 
Pinal Wt •..•..•.••••. . .•. 

Traverse Delta 

Point: (6P) 

l: 0.08 
2: 0.07 
3: 0.08 
4: 0.08 
5: 0.07 

6: 0.07 

7: 0 .08 
8: 0.08 
9: 

10: 

11: 
12: 

End- 7:15 

0.000 

20.900 
79.100 
0.015 
28.673 

SQRT Temp. 

(6P) (OP') 

0.283 59 
0.265 59 
0.283 59 
0.283 60 
0.265 60 

0.265 60 

0.283 60 
0.283 60 

Average Plue Temperature (Ts): .•.••••••• 60.5 

Actual Vol. Plow Rate {acfa): ••..••••••• 4512.76 

Dry Standard Plow Rate {dacfm) : •••••..•• 4417.45 

Standard Plow Rate (scfm) : •••••••••..••. 4484.72 



Date: 
Project: 
Location: 
Source: 

09/22/2000 
Ferrara Pan Candy 
Inlet 
Catalytic Oxidizer 

Pressure, Barometric{Bg•): 
Pressure, Static(B20•): 
Pressure, Stack{Bg•): 
Pitot Tube Coefficient(Cp): 
Flue Area: 

Moisture Determination 
Initial Volume ••.••..• • .• • . 
Final Volume •••••••••• • •• •• 
Meter Temperature ••••..•.•• 
Meter Volume dscf ..••.•• • •• 

Traverse Delta SQRT 

Point: (AP) (61>) 

1: 0.08 0 .2820 
2: 0.07 0 .2646 
3: 0.09 0.3000 
4: 0.07 0.2646 
5: 0.07 0.2646 
6: 0.06 0.2449 
7: 0.07 0.2646 
8: 0.08 0.2828 
9: 

10: 
11: 
12: 

29.33 
-0.50 
29 .293 
0.836 
4.909 

Temp. 

(oF) 

64 
64 
64 
64 
64 
64 
63 
63 

Average Delta (AP): ••••••••••••• 0.0700 

Average SQRT Delta (AP): .••.•.•• 0.2642 

Flue Gas Velocity,ft/sec: ••.•..• 14.883 

Standard Flow Rate (scfh) ••.••.• 260000 

Comments: 260196 

Inlet 3 

PITOT TRAVERSE DATA 

Traverse Number: 3 
Condition: Normal Load 
Time: Start- 8:20 End- 8 :24 
Data Taken By: AR/TB 

Carbon Dioxide Content(\): 0.000 
oxygen Content(\): 20.900 
Nitrogen Content(\): 79.100 
water Vapor in Plue Gas (Bws) : 0.012 
Molecular wt. of Gas, Wet: 28.706 

Meter Calibration ••• • •. ,, 
Initial wt . • ..•..••... •.. 
Final Wt. , •.•........ . .. 

Traverse Delta SQRT Temp. 

Point: (AP) (AP) (oF) 

1: 0.06 0.245 62 
2: 0.07 0.265 62 
3: 0.07 0.265 62 
4: 0.06 0.245 62 
5: 0.06 0.245 62 

6: 0.07 0.265 62 
7: 0.07 0.265 62 
8: 0.07 0.265 62 
9: 

10: 
11: 
12: 

Average Plue Temperature {Ts): .....•.... 62.875 

Actual Vol. Flow Rate (acfm) : ....•....•. 4383.64 

Dry Standard Flow Rate (dscfm) : •.••••••• 4284.56 

Standard Flow Rate (scfm) : ••••••••••.••• 4336.6 
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CALIBRATION PROCEDURES 

PITOTTUBES 

The pitot tubes used during this test program are fabricated according to the specification 
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix 
A, Methods 1 through 5 as published in the Federal Register, Volume 42, No. 160; 
hereafter referred to by the appropriate method number. The pitot tubes comply with the 
alignment specifications in Method 2, Section 4; and the pitot tube assemblies are in 
compliance with specifications in the same section. 

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a 
standard hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2, 
Section 4.1.2. 

TEMPERATURE SENSING DEVICES 

The potentiometer and thermocouples are calibrated against a mercury thermometer in a 
calibration well. Alternatively, readings are checked utilizing a NBS traceable millivolt 
source. 

DRY GAS METERS 

The test meters are calibrated according to Method 5, Section 5.3 and "Procedures for 
Calibrating and Using Dry Gas Volume Meters as Calibration Standards" by P.R. Westlin 
and R.T. Shigehara, March 10, 1978. 

ANALYTICAL BALANCE 

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 
weights manufactured by F. Hopken and Son, Jersey City, New Jersey. 

Fonn 1057 [Rev. 6197] IC Mostardi-Platt Associates, Inc. 
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Pitot Tube Calibration Data 

Calibration Pitot Tube: Type: Std. Hemi Size (OD): .250 ·• Pitot ID#: S-1 

Type "S" Pitot Tube ID Number: 279 A & B Cp(std) = 0.99 

Calibration Date: 1/12/95 Performed By: MPS 

P std' (in.) H20 A-Side Calibration 

Set Value Read Value P1, (in.) H20 Cp(S) a DEV.0 

0.25 0.28 0.40 0.828 0.006 

0.55 0.52 0.73 0.832 0.002 

0.85 0.85 1.20 0.833 0.001 

1.00 1.60 2.25 0.835 0.001 

2.00 2.50 3.50 0.837 0.003 

3.00 3.30 4.60 0.839 0.005 

· Average 0.834 0.003 

P std, (in.) H20 B-Side Calibration 

Set Value Read Value P,, (in.) H20 cp<S) ll DEV.0 

0.25 0.28 0.40 0.828 0.008 

0.55 0.51 0.72 0.833 0.003 

0.85 0.85 1.20 0.833 0.003 

1.00 1.55 2.15 0.841 0.004 

2.00 2.60 3.60 0.841 0.005 

3.00 3.25 4.50 0.841 0.005 

Average 0.836 0.005 

Cp(A) - Cp(B) = 0.002 (must be~ 0.01) 

Cp(S) = Cp(sld) - -
. tp,. 

11 Ps 
bDEV == C p<S> - Cp, (must be~ 0.01) 

Wind Tunnel Calibration 42 Mostardi Platt Associates 



TYPES PITOT TUBE INSPECTION DATA FORM 

Pitot tube assembly level? _.!.__ yes no 

Pitot tube openings damaged? __ yes (explain below) X no 

CX.1 = 6 0 (<10°), cx.i= 2 0(<10°) z = Asiny = 0.054 (in.); (<0.125in.) -- ---
~1 0.5 °(< 5°), ~2 = 2 0 ( <5°) w =A sine= 0.027 (in.); (<0.03125 in.) 

4 
0 El= _2_ 0 

,A = 0. 772 (in.) 'Y = ' PA 0.39 (in.), PB = 0.39 (in.), Dt = 0.250 (in) 

Comments: 

Calibration required? __ yes X no 

Pitot Tube No.: ------279 Date: 01/18/2000 ___ ......;."-----

~ . ' 
.' . ' 
'' \ i---·1···--·-\! t-------< \l A .. ·: 
:---

' 
I 

0 • .1.11 CM :!::D1 "0.9S CM 
{3/1 S IM,) (3/& IN.) 

' ' 

I 
; 

TRAN5VtRSE I I 

-·--.lf-rojr·1rE-0--·-·----'!'.~!E_~.~!~-~-----S::J-----·-
• I 

Pitot Calibration Form 

l I 
I ' 
I r;.ct : 
f--01>~1NC-1 
j PL.t.NCS l 
! : 

10' lat \021 n , n n 
i /' I ! I \ ! ! i : ! \ ! 

11~fAsv,)'!~~---------~-------
! ; I I 
: I I I 
: I I I 
i : I I 
I o ' 

! ! : ~ 
~ I I J 
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Name: Rich Russ 

LO.tlilrTUOlllAL gflOW I 
..Il.IJrC....1.1. ... _ ---·----·-

A ·-·--···" ··-- --···---·-, 

~ 
~ r-----·------·· 

'--111 

8
---- ·-1· .. ·---

-......1!2 --·- _, _____ .. __ ...... 
....-1~1 __ _}., __ _ 
(z 
I, 

____ !l 
----·---h--·-----··E-:l.-;-··--

~---·-------F==-= ==~ 

Mostardi Platt Associates 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
(FORK-TYPE THERMOCOUPLES) 

EPA Control Module Number: F7 Name: Rich Russ 

Ambient Temperature: 83 °F Date: 09-19-00 

Omega Engineering Calibrator Model No. CL23A Serial No. T-216363 

Date Of Calibration Verification: 04-12-00 

Primary Standards Directly Traceable to 
National Institute of Standards and Technology (NIST) 

Ke1erence : ;._ ... ·. Test . .. 
·.· ' .. . ·.• .. 

• .. · ·.·· · Source · . Th~mtometer Temperature 
Temperature,· ("F) :· ': .· ... TeJliperatlire, (°F) DitTereilee, b % 

50 50 0.000 

100 100 0.000 

150 150 0.000 
200 200 0.000 
250 250 0.000 
300 300 0.000 
350 350 0.000 
400 400 0.000 
450 450 0.000 
500 500 0.000 
550 550 0.000 
600 600 0.000 
650 650 0.000 
700 700 0.000 
800 800 0.000 

900 900 0.000 
1000 1000 0.000 
1100 1100 0.000 
1200 1200 0.000 

-!:!very (5Uut') tor each reterence pomt. 

(Ref. Temp., °F + 460) - (Test Thenn Temp., °F + 460) 
• 100 < = 1.5 3 

Ref. Temp., °F ± 460 
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Gas Meter Calibration Train 

+Thermometer 

Air Inlet 

Dry Gas Mete 

Rate Mete 

Surge Tan Air Tight Pump ~mpinger et Test Meter 

• Mostardi Platt 
A Full Service Environmental ~onsultlno Company 

DWG-AF 
[Rev. 7197] 



~ 
fJ"J 

Run Number 

Final 
Inital 

Difference 

Final 

Inita1 

Difference 

Final 
Inital 
Difference 

Dry Gas Meter No. 

Standard Meter No. 

Standard Meter (Yr) 

1 I 

21 

3 I 

Orifice 

Setting in H20 

Chg (H) 

0 . 10 

0 .10 

0.10 

Standard Meter 

Gas Volume 

Vr 

39.714 

36.327 

3.387 

43.111 

39.714 

3 .397 

46.514 

43.111 

3.403 

MOSTARDI-PLATT ASSOCIATES, INC. 

Fl 
2962156 

0 .9953 

Dry Meter 

Gas Volwne 

Vd 

37.469 

34.034 

3 .435 

40.916 

37.469 

3 .447 

44.370 

40.916 

3.454 

METER BOX CALIBRATION 

Standard Meter 

Temp. F 

tr 

80 

79 

79.5 

80 

80 

80 

80 

80 

80 

Dry Gas Meter 

Inlet Temp. F 

tdi 

92 

87 

89.S 

93 

92 

92.S 

94 

93 

93.5 

Date: 

Calibrated By: 

Barometric PrC3sure : 

Dry Gas Meter Dry Gas Meter 

Outlet Temp. F Avg. Temp. F 

tdo td 

89 

84 
86.5 ss I 

91 

89 

90 9t.25 I 
92 

91 

91.5 92.5 I 

TIID.e 

Min. 

20 I 

20 I 

20 I 

Average 

Tune 

Sec. 

ol 

ol 

ol 

09-19-00 

Rich Russ 

29.12 

y 

1.001 

1.006 

1.008 

1.005 



--f-<! r ... 1 

1 ·»I I 

------f"S f ( 

fir '- ;i 

f"~ r ,,J.. 

rrl ? 

-
I 

(~"· '2. 

SOLRCE IDE\TIFIC\TlU:\: r 
r.fr#"-f'I 

RLS: 

J - '.;iu 

Cylinder 
Identification No. 

Zero Gas "~"' 0 
:.>~ SO'ii 

Low IH""" 
t<.I'\}-
AAL Mid 4""'.., 

High I~ ,4L 
I\ I).~~ 

Zero Gas 

Low 

Mid 

High 

Zero Gas 

Low 

Mid 

High 

Zero Gas 

Low 

:V1id 

High 

Zero Gas 

Low 

Mid 

High 

Zero Gas 

Low 

\.lid 

High 

OPLR:\TOR: 

C.-\LIBR-\lIO:\ SL\1\L-\R Y 
! METHOD ~5A) 

Cylinder Analyzer 
Name of Value Response 

Gas Time (Units) Unit 

0 I{) ~·" 
IS,). ,(, 3 

[}. f./ ~).:) 

c:I, I s: /. (, 
o , I 

IS. '1 

'· - (). ;.. 

'c:. d-

I ' 

' ; - ~. J 
' ! I)-, I 
I 

I 
I 
I 

I 

I I ! 

I 
i 

Calibration 
Error 

(% of cal value) 

() '"" 
0 ,(pC, 

~ (J, 1.-f () 

o. '91f 

o. I 
J ··"3 .,.. 

_r;,'33 

O· tJ 

I -<)' 'l :r 

-U, &' 

Drift 
(%of span) 

-
-
~ 

-
- o. /,7 

~tJ, I 7 

o, 'i c) 

"· '3~ 

(} I(} 

". J 7 

\tostardi Platt performs all calibrations through the complete sampling s:stem and. therefore. no sample 
,: stem bias exists ;.md nont:' is :ipplieJ to the results. 

C
· J·b . E : .-\nal:zerResponse-C:JinJerValue 
a 1 rattrn rror ,,,, - -- ,.. JQO(must bc·- ~ 0 o! 

· C> tinder \·~1ue 

On ti= -~)r_e!~'t :~~> zcr Respvn~---~ost fr st~~~;. zer~~PL'_~s~ . l Ull [must be_ :: _;u -~ 1 
SNn \'a!ue 
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.j 
•I 
;I 

I 
'I 

' ; 
I 
I 

' 
' 

i 



( ' t.. er.1 

"i r-,,/- , 

f ""' t I 

fr'- ~ 

r , .. ~ ;.. 
/' '- J 

( "'> !- J 

j 

I 
I 

J 

l 
I 

r 
I 
I 
I 
I 

! 
I 

I 
I 
' I 
! 
' ! 
:1 
'I 

~CWRCE lDE:\TIFlC:\ rIU:\: (.,_, I ) .-\TL: 

SP.-\:\: (,,> . l c70 

Cylinder 
Identification No. 

Zero Gas ,. ..... " 
i~ ~or' 

Low 
..,,_..,., 
~7~~ 

Mid 11/1 l.. 
I 7f'l""f 

High IJAc. 
e,n~G 

Zero Gas 

Low 

Mid 

High 

Zero Gas 

Low 

\1id 

High 

Zero Gas I 

Low I 

\1id 

High I 

Zero Gas 

Low 

Mid 

High 

Zero Gas 
' 

LO\\. f 
I ! 

\.1id 

UPER:\TOR: , / J J. J.ol, ,, ) ..,.., 

C.-\UBR.-\ rIO:\ SL~l~L-\R Y 
I .\lETHOD ~5A) 

CyJinder Analyzer 
Name of VaJue Response 

Gas Time (Units) Unit 

c) . cJ D •V 

l'l'i,J. , 'i "}. S"' 

Jo'I, '>" 305~.,. 

4~8.o - '141, I 

J,? 

3 Q (,. 'I 

' I . '-I 

I 

! ~()1,' 
I 
i 

I 

! 
I ~ . I 

; I 
I 

I 
i JoCo 

i 
i I 

I 
; 

i 

i 
I 

i ' 
1 ! I 

CaJibration 
Error Drift 

(% of caJ value) (%of span) 

0 tc.> , 
(l, t"3 / 
o. iJ 3 / 
c) I<)')- / 
C), ,. 1r ~v., J-

o. (;'). ~ (.), 7u 

o, ,1 ()), c>I..-

I), 3C. 
"' I ~ 

(I . ) <" ... (),/). 

(), '" (),/</ 

I 

,I 
ii ·r High 

\tostardi Platt performs all calibrations through the complete sampling system and. therefore_ no sample 
,~ seem bias ex is ts and none is :ipplieJ to the re~ults . 

. ..\nal~ zerResponse - C~ linJer Value 
Calibraricn Error = - - - - :. !U0(mustbc" :'0 ol 

(, linder \'a!ue 

Prer:: ·a .-\ n,11:. zer Resrofoe- P\i~t l":st . .\nal~ zer Response 
Dn fr ~ .. ---- ----- --- - --· -------- llJO(mustbe ·- =-~ ' 

~ran \' '"1 lu<! 
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ooaooooooooooooaooooeioo 
Site 1: Ferrara Pan Candy Time File 1 

09/22/00 Inlet Outlet 
voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- -------- --------
05:20:00 0 . 4 4.8 
05:21:00 0. 2 2.1 
05:22 : 00 0.0 0 .3 
05:23 : 0 0 ~') 0.3 
05:24:00 2~ 4.6 
05:25 : 00 302.0 - 0.1 
05:26 : 00 305. 2 ~ .JL.-Q 
05:27 : 00 ~ ·-o. cv 
05:28:00 -o·-:-3 

05:29:00 55.3 34.7 
05:30 : 00 149.67 50.4 -----....... 05:31 : 00 ~- ··si.6.' 
05:32:00 5.7 -so·:'o 
05:33:00 87. 0 35.S 
05:34 : 00 BS.3 24.0 
05:35 : 00 85.4 2·~r:o) 

05 : 36 : 00 84.9 24 ·:9 
05:37 :00 266.7 11.2 
05:38:00 '~ 13.8 
O!i t i9 : 00 498.6 :rsy 
0~:40 : 00 197.8 15.5 
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r cooooocooooocooooccoooo 
Site 1: Ferrara Pan Candy -- Time File 1 
09/22/00 Inlet Outlet 

voe voe 
pprnv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- -------- --------
06:56:00 369 . 3 9.8 
06:57:00 5 . 6 15 . 6 
06:58:00 3.0 15.5 
06:59:00 2.2 :~-~-~J:> 
07:00 : 00 cD-> 
07:01:00 150.1 5.0 
07:02 : 00 306.6 0 . 2 
07 : 03 : 00 3 0 6"-.4'_) ----·-- o.r/ 
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~ococ:u:~ococccceiooo 

Site 1: Ferrara Pan Candy -- Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
-------- -------- --------
08:11:00 305.8 3.1 
08:12:00 306.4 0.2 
08:13:00 305~'°1) . 

......... 
C...::.9 .• 2 

08:14:00 301.2 1.4 
08:15:00 3.3 9.0 
08:16:00 1.8 J,.5.~ 
08 :17:00 1.4 ._ · 1s.~: .... ___ .,,. 

·- ---.. ... . -
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r aaaaoaaaaaaaaaaaaaaaaaa I 
Site 1: Ferrara Pan Candy Time File 1 
09/22/00 Inlet Outlet 

voe voe 
ppmv ppmv 
1 min 1 min 
avg avg 

Time Bin#002 Bin#003 
--- ----- ------- --------
09:22:00 493.4 15.1 
09:23:00 241.9 .:·1s:y 
09:24:00 4 . 7 14.8 
09:25:00 2.8 3.5 
09:26:00 <DJ 3 . 5 
09:27:00 93.5 3.3 
09:28:00 3~ ~ 09:29:00 ~ -0 . 0 -
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RATA CLASS 
Scott Specialty Gases Dual-A11alJ•ud Cahbratwn Standard 

121() COMB!llMERI! STREET",TROY,MI '8083 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

SCOTT SPECIAL TY GASES 
1290 COM8ERMERE STREET 
TAOT,MI 48083 

A"'Al YTICAL. 11\IFORMA TIO"' 

P 0 No 372000 1 
Proiec( No 05-58956-005 

Phno1e 248 S89·2950 

Cua tamer 
MOST AROI PLATT 

945 N OAKLAWN AVE 
ELMHURST IL 60126· 10 l 2 

Fax 2'8·589·2134 

TID ffmflp-n W• perfolfftld 11ecanl1ng to E,.A Tr•cemllty Protucol For A••~v & Cut1l1< •Uofl uf Gaseou1 Cehbr•t10~ Si.ndardt, 
l'rN.-U.IGl, ,.,_...,.,, 1197 

CylindwNumber ALM018132 cemtic.c1on D•t. 3/23/00 E•p Date 3/23/2003 
~ ,,._swe••• 2000 ~IG 

COMPONENT 
PROPANE 
AIR 

CEllTIFIED CONCENTRATION llllo!Dl 
15.2 PPM 

BALANCE 

•' • Do not ... ""'9n cvl<ndet p,..uurw "llolltw 150 »•Ill 

• • An.tytaa• .....,ecy •.,...,.on tM .. ...,..nr. of (PA Pto&Dc:illl pcocHure c..1 "'•P,llil••MJ•• J~9 -Yet nftlftM .. •I· , ,., "" .. _ .. -r •• dJtKtly Ir_ .. t• NIST or NMI lllJMl••d• 

IEF£!!ENCE STANDARD 

ANALYTICAL 
~ccu~cv•• 

+I- 1 'lb 
JRACEABIL!TV 
Direct NIST and NM1 

r TVP!lllllM riro !JOllRA110H DAn CYYNDEt! N~!lfl ~~~TIIAT.J!ll'f COMPONENT_ 
NTftN 1•7 11/Ul/Ot lloL~•1 .~,,, 

lfl!IUl&fTAT!ON 
!Nf111UMINT/MCOEl.l!EJ!IALI 
VAAUNll'ClOlllllllJ•ze 

ANALYZER FIEADl,.GS 

l>ATE LAaT CAL!JlllATEO 

0 I J'HXl 

. '""f"£ 

ANALYTICAL PRINaPLE 

H AMF. IOllllZAllON 

IZ::Zero Gas R,,Rl'ference Gd., T - Tl•.,t G .. , 
S•c°"d T rrad An•I)• .. 

r "Correlation Coeff1c1ent1 
Cahl.,ttlon CUrw 

MOl'AIU - _ ... _ -·-. -- _ .......... 
c ..... ,.,, ... ""• a ...... c•Z•Dltt•lia• 

i 
Zt•I OOOD ... ,.,2:d• f1····· J 

,_' 00004 ·-111-•- Z2•00000 n·~• c ... - A• •Dl81112 

D·t- n-••1• ·•-12•• &•:J••a11'tOJ c-• 
Aoec- 1•20 - D•O 1-0 

APPROVED BY ...__ ?-'Q.)< o ~ <" , ::::z>--{ 
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r aal4937.jJ?~ 
... -----..&.-:....&. ......... -· ._,; - ·-- ·--~~ge -~ 

RATA CLASS 

• Scott Specialty Gases Dual-A11a(i•r.ed Calibration Standanl 

1290 COMBERMERE STREl!T, TROY, Ml 4801J:.J Phon•: 248·589·2960 Fax: 248-589·2134 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

P.O. Np.: 372000.1 
_Cusl~ 
MOSTARDI PLATT 

Project No.: 05·68956·006 SCOTT SPECiAL 1Y GASES 
1290 COMBERMERE STREET 
TROY,MI 48083 

946 N OAKLAWN AVE 
ELMHUllST IL 60126-1012 

ANALYTICAL INFORMATION 
Tiii• clrtiflcadon ,,., .. perfo'""'cl .coorilln11 to EPA Tr11<;ellbiH1Y Protocol For ·*-•av 6 Certthcarion "' G•seoua Clllrl>fatioo Standardt; 
Procedure IG1; September, 1987. 
Cylinder Numbs: AAL493-7 l:ettifica1k·n Date: 3':'3-C."1 bp. Dt•t: 3123!2003 
Cylind• PrM•ure• ••: 2000 PSIG 

ANALYTICAL 
COMPONl:NT 
PROPANE 
AIR 

CERTIFIED CONCENTRATION !M'?.1,!!!I 
25.l PPM 

BALANCE 

• • • Do not - ,..,_~,.,. • ...,.la Mlew 150 ,.;a. 
'' ""a¥1<:• -KV la·-Gfl the .....,._fO ef (Prll l'mtocei p•-• 01. hp1•-• IHJ 

ProdUC1 HtiitlM et+/• 11' wlylleol -UIOO'f'IO ""°""' et&c.oblO_IO NIST o• WI 11 .. 11U•d• 

REFERENCE S!ANDARD 
~!~!!M NO. {Xf:'IRATION DATI ~.JW!!l~'! ~Til~TION 
NTllM 111417 8/01/01 rlllMn1421Jt 

~~cu.~~l!Y·· TRACEABILITY. 
+ I· 1 % Direct NIST anct NM1 

COMP(?!!~lf!. 
!'Rn"rllNf 

INSTRUMENTATION 
IN&TSIUMENTIMODEL/SERIAL.f 
VAfllANfl 400t'Dll98%426 

OA ll.~!tT ..f~~IJRAT~ 
0:111300 

ANALYTICAL PRINCIPLE 

FLAME IONIZ" TlOlt 

ANALYZER READINGS 

PROPANE 
-:OalUIOf -""'"-Z1•D.DDOO ~·. ,;ni •• 

IU•Una. ll•G.OOCllO 

ZI •D.0100 TS•ftlT.I 

....... ~ H.rD 

IZ•Zero Gas R=R!!lereoce Gas TzTesl Gns 
8eeond Trl•d An1tv•I• 

c 
--, 

u-~uu i 
n·•n.1 ' 
IU•tH:JI. - __j 

APPROVED BY:.._. -~\,;,_" '( \>-.th::stl='J 

r: Correlation Coefficienll 
C1tibr•tion Cutllt 

Conc.nhflU01t-A • •-.+ C•J • DRI + .r.4 

•• 1.00000 ·-cenaMoni: A• .. .S8*91•l.: 

•·, 144Q?f.0' c-
O•O &•O 

' > . .-.t•·.~·t: ~;;~~- .. ~~ ·~~:~ .. ··~~ .. ~;~~ ... --- . ... ________________________ ....:....;;....._; __________________ _ 
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aa11 s2'2'a~JP9 
-------~-------·- ---... ~-----

RATACLASS 

'"'. Scott Specialty Gases Dual-Analyud CalibffltilJn Slllndard 

1190 COMBERMERE STREET.TROY.Ml 4SO!l 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

SCOTT SPECIALTY GASES 
1290 COMBEFIMERE STAEET 
TROY,MI 48083 

ANAlY11CAL INFORMATION 

PO No 31000 
ProJtCt lllo 05·!illl31.010 

Pl'lone 248-589-2960 

Cus1om• 
Mo11tard1 Platt Anoc1ates 
JOB 
945 N OAICLAWN AVE 
ELMHURSTIL 601 2&· 1012 

Fn 248·58~·2134 

TIH Mlllftoa11on w• p.tform.d .oconl1119 to EPA Tl'lle..iitltty Protocol For A..ay • Ceraflc•t•on of GaHou1 c.l1bration Shlndeods, 

Proo9dur1 ICU, 5-pttmber, 1H7 
Cytindw Nimbtr. AAL16228 Ca1tf1c:lltl0n Dirt• 4/10f00 E.,, Date 4/10/2003 
Cyllndllr ,......_.... 2000 PSIG 

COM!QNENT 
PROPANE 
AIR 

CERTIFIED CONCENTRATION !Molest 
51.1 PPM 

BALANCE 

t ••Do fl9t UM tWhefl •Y..,,., .,._ .. .,.. • .... tlO P•ta 

•• ANlvllMl.....,_11 ba•et!Dl\ti. ___ of EPA f'rofocai Of'Oced,.tGl 5op1<1n1bor llt97 

--_,.,.. u +/· I '6 M!lpcol ... old&V 11 dn~lly tt-.114t la NIST 0< NMI t1-•rd1 

1!EFER9ilCE STA!l!DARD 

ANALYTICAL 
ACCURACY•• 

+/- 1'!' 
TRAClABILITY 
D1rect NIST and NM1 

I!p!!!!p NO fl!P!MT1DN OATt CY!.INl>f!! NUM!lft CONCENTllATION COMPONEMT 
m".'rAPJf 

INSTJIUMBITATION 
!!!!Im!~ 
VAAIAN/1400i08'9Z428 

ANAL YZEA READINGS 

~ATE LA8T CAUlllATED 
O.i1 0t00 

Af(ALYJICM. PIQNCIPU 
~I.AUE IOllllZ•TIQM 

CZ=Z8ffl Gas R• Reference Gas T~Test Gas r =Correlation Coeff1c1enl) 

Cel!bratH>n ew .. Fnt y,.. AM1119• .. con4 T,.... An•lv-• 

"'aMNI 
-M/11!00 ---a•-•- •1•H204 TI•1Ml7 

lll•JtatC n-•- Tl•t'411 

n ..... Tl•l:M4J 1111-ano• ... - ., ,. -

APPROVED BY - ~~ "'-\ : I.. , s \ ~~:~-..( 
I 
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' 
.. ~ 

Scott Specialty Gases, Inc . 
\290 COMBERMERE STREET, TROY, Ml~ PllGlle ( 241) 681-2160 Fu ( 248) ~134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
c ....... 
MOST"1U>I PLATT Pu~ll11e Order: MOPLATT POI 
ATl'N CO SC01T SPEC OASES 
86' SIVERT DIUVE 
WOODDALll. JL 601!>1 

Scott ProJect II : $2'936 

AHALmCAL INFORMATION 

~l'fll•Mr. ALM.057163 
CJllaclw ....... ,... ... I 1900 Piii 

Cetdleatt o.t.: l/l5M l:11ptntion 0.te : l/2$/2001 

Nkl.yi+D CgLJNDIB .,.., .... 
1'ftlo•• Cm1fflcatl O.r. ; None 

<)rptlml C.-nC!Q• All1IJ'k4l l!ncgrU11g• ......... lft.3 ppm •1% NIST DlrdJ Tn-ble 

•luc. Gu: A.•r 

•
-•--•..,.•so,., 

~~~--.. ,,, ______ .................. ,........,k-......... 
1)lil hPtl'doa Dat. CJl.hnllr N9•11w Coa-lr'ICIDR 
Nl'aMl'68 lllnGOJ ALMOl0210 99 ' ppm l'rupMc m Air 

INll'IWMf.NTADON 
.....,._tlMadellalnel II 
C3JD VanW140M11912426 

C-,-.tt FintTnedA...,._ 
l'ropmi. -- .,.....__ 

~en 111"2M2ft0 
WI z:lloCIUD l'M.QllO 

n.eao n-Jl10llO 
llrWlGic:...()11, ... ,_ 

S..ad Tnalf Au.,_ CattlllntlM C11tve 

I 
c.. ..... -'A 
r-1-

c-i.u --DoD-
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1 aal17~49.jpg 
---------~~-~~-... --- .:..-::.- --~-

RATA CLASS 
Scott Specialty Gases Dual-Analyzed CalibraJion Standard 

1290 COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax· 248·589·2134 

CERTIFICATE OF ACCURACY: ~p.;....A;;...;P;....;;r~o,.:;..;to:;.;;;c=o.:...I G=as=---------------

AH!Y laboratory 

SCOTT SPECIAL TV GASES 
1290 COMBERMERE STREET 
TROY.Ml 48083 

ANALYTICAL INFORMATION 

P.O. No.: MOPl.ATT POI 
Pro1ect No.· 05·"0936-004 

Customer 
MOSTARDI PLATT 
C/O SCOTT SPECIAL TV GASES 
868 SIVERT DRIVE 
WOODDALE IL 60191 

This artlfta.don w•• parfonned 9COOtdtno to EPA Tr•eeabthty Protocol For A•oay Ii Cerllh""''°" of Gauou& Ca111>rattcr Standcrds, 

Proetodure IG1. Soptamber, 1917. 

Cyjlnd• Ni.mbar: AAL 17649 Cenlffcltlon Date: 2122199 E•p. Date: 2/22/2002 
CyDnder Pr•1ure•••: 1900 PSIG 

~ERTIFIED CONCENTRATION 
PROl'ANE 304.5 PPM 
AIR BALANCE 

• • • De not UM wtt.n c~ltndet ,,. • .,,. 11 be'°w 1 IO '"Cl 

ANALYTICAL 
ACCURACY .. 

... ,. 1 'lb 
TRACEABILITY 
NIST 

• • Anetrc.a• ....,.,¥ t1 11n11lueN11 af UIM.r knowr. etTGt ••.n•• whtch at ... If awfUcf• pNCtlN>n of the maHu,.m•nt proo•• .. • 

f'Jo~uot cmtftM .. +J. '" IMl\'llClf .. c ...... y II d1rwetly ftlOUblo"' NIST ltondordl 

T'f!!/SRM NO. 
NTAM 1100 

EXPIRATION DATE 

l'Ol/01 

INSTRU~ENTATION 
!NHRUMPfT/MODEL/SERIAL# 
VAl'lh\Nll 400/0119112oe 

ANALYZER READINGS 

OYUNO@! NUMllER 

AAL•~'7 

CON CINTRA TION 

DATE LAST CALIBRATiD. 
02122199 

COMPOHl!NT 

PRO~ANI! 

ANAL VTICAL PRINCIPLE 

FLAME IONIZATION 

Fht Trlatl Aftll\1919 
IZ=Zero Gu R• Reference Gas T~Test Gas 

9.oond Trlod An.tvala 
r-= Correlation Coeff1c1entl 

Callbrallon CUfW 

l'ROPANll! 
-0:1/2:1119 ""'-"""Mii I CDMMCraOOA•A+k+C:.Z+•~+lll4 

%1•0 DOOO R1•ft2tle Tf•77Z•O ,.1 oooea uoo 
IG•lllUllllJ 12-(1 GODO ·~· t• "" 

_ _J E 
1. .. ; .;11:;~2 

11•00000 n-na 11 ltl•IOU O • C• 

.... c • .......,..... IO•I - - I• 

lpecl.tNatH: 

~{}'(\ ftl~ APPROVEOBY: t'~t.~~ 
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Page 1 
_ _,_ __ ....._ ~-... ~-·-·_--...:...;.,;._ _______ .-:· -· .._ __________ ... ___ - - :. .. ..;.., ____ ..... -. ............ ---: .. __________ .. ___ _....__._ 

• ~co~ ~-~~~ialty Gases 
1290 COMIERMEIE STREET, TIIOY,MI 48083 

CERTIFICATE OF ACCURACY: EPA ProtocOI Gas 

M!!L_Lmor~ 

SCOTT SPECIAL TY GASES 
1290 COMBEAMERE STREET 
TROY,M1 48083 

~YTICAL llllFORMATIOlll 

PO No MOPLATTPOI 
Pro111ct No 05-44002-006 

RATA CLASS 

Dual-Analyzed Calibration SlaJU/arrl 

Phon• 248-589-2950 

CystGmp 
MOSTARDI PLATT 
C/O SCOTT SPECIAL TV GAS!:S 
868 SIVERT DRIVE 
wOODDALE IL 6019 I 

Thie c.-tiflcllllCM! w• performed .. on111111 ta EPA T.....-i•rv Ptatoool F~r A•aay & C•rt1!1c.1non of G••..,U• Cal1bn111t>n 5111nd•rd•. 
l'nlcledu'* 'GI, Sep~r. 1197 
~ Numbllf AAUIOS9 CtrUflcetlon Dm 4(28199 Exp D•te 412812002 
Cytlnd• "-M•• • • 1900 PSIG 

ANALYTICAL 
COMPONENT 
PROPANE 
AIR 

CERTIFlm CONCENTRATION ~Ml 
498,0 PPM 

BALANCE 

••• DoMt ......... n ~""'-" -- ISO''"" 
• • Anolyt"* _,_ • , ..... Dn llw .....,..._al EPA l'n>IOC<JI ...-.,,. 01 a.,iumto.• 1 !1117 

_.,.. _,,.,. aa +/- 1'& .._ .. waow 11 d!!!!:!ly me.- to r.ilST or Nlill tl..,d•rd• 

REFERENCE STANDARD 
~NO IEClllM.1'ION DATE CVUNDElll NUMIER. CONCENTRATION 
NTNol 1200 Mll/01 

INSTRUMENTATION 
-TltUllllllTtMaQIL/!!llllAU 
V•Rl•t.lll'OO/OIN,.18 

ANAL YlER AEADIP4GS 

AAU1!167 1193 PPM 

,ACCURACY•• TRACi:AelUTV 
+I· 1 'Mi Direct NIST 1nd NM1 

ANAL VTK:AJ. PRlP!C!P\.E 
fLAME IONIZATION 

12•Zero Gas R•Reference Gas T=Test Gas re Correlation Coeff1c1ent) 
l•eofld Tn•ll An•IY.• C1hbrauon c-

PllOPANI -·- -UrtlMV eor..e. .............. c.1+.a• .... 

u-oODGe flt•a1G1'0 J1•l:W.lt '• 1 aooaoaaaao llGO •.... ,. Q••OOGO u.., ••• .,_ 11-11201.,•1 

D•O- n•t:JN• 
__ .,..,. 

8•0 2111'727 c-... - -· - D• •• 

APFAOVEDBV rr·~.fU~ 
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, 
Project: F R./Y..l't'- f t;v.. 

Location: ~+'-"'!'-/be, 

~Jy 
Ox .J:-i..-e/" 

-------

I 

Date: ti-~).)..-00 lest\~): { ___ !)v.~1-tf ______ rirnc:: (tJO·· 6 06 

r .. i I 

Poinc No. .:.\P J_\P !; I u .j Point :\L). .\P ·./ j, p l. I (.( 
j j: I ' 

l j i!JJJf 'i·i I i)._ I CMJ8' ii-I~ I :; 

').. (J .{y{ I~~ ... J l ~.to /liq I !/ 

':3 tJ.05{ i{.( 'J o.oc, I <t~ 
,r 

J 

4 O.ot1 l ~"41 . ll o .. 0"1 i "ta 
( 0'°'1 JiZJ 'i () ,0'-1 t 't~ 
6 oo<t 

,,...., (),(/(1 j,f{) li.1 I 

'1 c.'.dl' 1)) 'r f!>,,Ot. h() 
K 0 a-:r ,;-~ ~ <i.uK' i:57J 

(}, ~'IJ ().)..t{i? 
ifl1 J}{ t 'ft.J'I' 

- --

j 

I 

' 

• ~"!o}. J 50. &7 7 

/ . ~ 

I\. ).Ii, .3J ~Hg Static -0.) ·H,O p,_Q.l>J l:-'~H g p, "\.'1, 1j "Hg Pi tot ID M1 !,I C J}ff Jt Temp. ID :-r, . 
0.44 x j)_,j_%CO:= Oi}J- l-\Pc6}.~L_ cJJ72,,~F T~IO. R FlueArea:J . .1.J.'f_ __ t'r · 
0.32 x _ )./) %0! = - 6, g ·- Duct Dimensions 
0.28 x _1'\.( %N~ = - ;l.~.)..6' B .. ,Jl.OIJ_ l - B~, _&.~'1 / Disturbance: Upstream ---- -· .. 
( Nf1°d_Md x O.Cf\ 1-B .. ,) -r (18 xUA:h.) B.;l = ?:-~·'Jfl)( \l s l Downstream 

\ = 85A9 )( O.jJJ6 Cp " i ( --=--=-;!.~~~~ . o.~li I .. ~ - r 1". t~ 'i/sc:~ (Vs) 
' - - ,: \f . \."° k~ .p. ··--- . . .. - ­

' ·---~· -~ ~-~--:J -. ~ 

Q.crm = _ _ vs x _ _ Flue Area x 60 = 'i{CI 61~'f __ f'~_acfm Port Length 

QMm = 17.647 x ACFM x ~ = 'ff-£16.r~) SCF\ 1 
Ts 0 R 

Q4s.:fm = 17.6-P x ACFM x ;:R x (1-Bws) = --~b{~P.~J ___ DSCF\t 

Pre-!est leak check ~"H:O ~-....... D.11a T.ih.en R~ ~1~t ___ f3 __ 

Inches 

Post-test leak check __ L__"H:O ~ Field Engineer Test T_.drn:..::.1:i 
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Project: ___ J~v<,.,4 __ /~ .~~/ . 
Sampling Location: -~_h.{f __ t'!f:: __ .~i:JJ;z.:t:(_ 
Source Condition: ---~~ ... ~~---
Dr) Gas ~leter :-.;o. __ ,_r _ _,_7 _____ _ 

I ).Ht: 

y 

"fc.:--ttRun1:...;lJ. 1 B,1run.a.:tr:~i 1 :..: .... ,u:~~i,"'.ir . ·-- J.i1.]j ____ 1ri ii..: 
Gas Tcmperatur;;--,·-V~7--- °F Static Pn:,;sun: __ _ _:: ()~-~ __ _ __ in . Ilg ·lo( J ... 

-- I 

Clock fime 
Meter yfeter Gage \leter lmpgr. 

Volume Pressure Temp. Outkt 
(Vm) (l1H) Om) T~mp 

Silica Gel or I' rain 
,/ 

2-l hour ft3 in. H20 °F °F Cond..:n>ate 
i 

~01 ua.t.<11 OJX 6< I _____ .mls{Vf) ~;) .. /.Ygrams(\Vf) 

fl-Joo:/£'q;....:{}.:...l"..1;_--hi.J~(.::.c~IG~· -l-1~")1~J4"'t'.::... J '' --1~6.!:;P-~--+/-~ -______ mis (Vj) • ').J. /;.grams (Wj) 

6 U 4i¥i /uJf 66 \ _____ .mis 0, 5 grams 

(n fl~ '-16.100 \ x 0.0~707"' __ x 0.04715"' ().VJ.'/ 

j 
I 
I 

I 
I 
i li--;:l~r.L..---<._.:;~~;__~------'----~--4--~ 

J ___ ft3 [Ywc(std)J + ___ ft3 [V~sg(std)J I 
11-------i----+-----+----+---!+---i 3 

; ----ft [Yw(std)I 

I Vm(stdl = ii'/.).~ 
f \\later Vapor, proportion by volume 

I Leak Check: Bws = rJ 1 c) I ) 
11------+-----+-----+----1--......+,--l J~'' 

Comments: 

Avg. I 
Test (Run) No. ______ Barometric Pressure <Pbar). _________ in. Hg T 
Gas Temperature ~F Static Pressure in. Hg I 
Clock Time Meter Meter Gage Meter 

Volume Pressure Temp. 
24 hour ( Vftw) (Mi) in. ( tm) 

3 HzO °F 

lmpgr. 
Outlet 
Temp 

'F Condensate 

___ ____ mls(Vf) 

Moisture correction factor: 
O.iAU I - Bws = __ _.!:!.__._ __ 

Orsat Analvsis 
%C~ 

Silica Gel or Train 

____ grams r \I/ fl 

I 

I 
I 

: 
I 

j 
I 

:I 

'.i 

-____ grams 1Wj1 :i,· 

grams ~ 

· _______ mis (Vj) 
lt------f----+------+----1-----~ ___ mis 

ft------t----+------+----1-----~ 

1t------t----t------+----1-----~ 

x IJ.0~707 = ---- x O.O-t715 = 

___ ti3 [V\~C(std)J + ___ ft3 [Ywsg(std\] 

- ____ n3 [Vw(stdJl 

Water V:ipor. proportion by volume 

L..:ak Check: Bws= ____ _ 

~ 
I 

·1 

j 

.I 
:t 

·1' 

Moisture correction factor: , 

11-----1----+------+----l------l---------.....l...---1--_B_w_·s_=_-_-_-_-_-_-_-_-___ j. 
Comm..:nts: 

.-\\g. 

DH 
p + - -

1 7. 6-t v ;n y _'"'--'-'! ~""' ·-=-6 

T.,, 
B . ._ 

' R I 
! 

\" 

\' - \' 
A' ":.: _, >'.!• 

60 
Operator--~-~-----

I 



Project: _.:._f_t l'._/:""""';,.fr.....:1_..._, __.P_ll'_n_~;:::...._-'--iy,__ __ ------- - -------- · -- --

Locatilm: _ _;_~---=..;_+t..=.:..+11-f--=i'v~__,Oo._..::_1__,.'r}:;_.;,--'"z.._-r_~ ________________ _ 

Date: --~-·-'--~--~Q7 _____ Tc:;t \~, : '}..._ _____ q_v_fl~_-t_ _ _____ I" imc: 

.: ' I l 

. ,,f _\ p 1 Poinc :\o . 
; 

Point 1\o. .1P [ , a .lP v' .1 p t f r' 
I 

-' 

I I a.o~ I tt Ci I 
(~ I o.o~ /liq ! i 

l o.or I t\1 I 

I l OvOff lfO 
I 

:i 

J d.O'i I so J (}.Of' lfJ rl 

~ o.o'(' I f'.I y (),(}~ 1(") 
( o.o'I( l.f).. f 0 ~g lf6 

' ().Of' tt"J ' o. o<{ 1r1 
T' o.o:Y J{I 1- 0 ()<{' ,,.~ 

r O.OY ls'l ~ I}. 0'1 1{6 
o.iw O,).</J 

1ro.r 11111.f 

---

l 
! I 

I 

I 
I I 
; ( 
( 

I 

I 
I 

,7-~l(, /(.}, ~F i 
I 

i1 

Pb., )ti,}3 "Hg Static ·O.{ "H:O P~·~~t"Hg p, 1'",)..'1_ "Hg Pitot ID l. ~d- Cp CJ, i~ Temp. mfl_ 
0.44 x ~j_%CO: = tJ.)-'} 5 Q~~- r._lj) .Ji'°F T~/).,)i6'R Flue Area ) ,i':i_ __ f!: 

0.32 x --~%0~ = ... r,.~ __ Duct Dimensions 
0.28 x J~~oN: = - 1-)...J.6 B ... ,D.Ol.i. I - B~. 6/16 Disturbance: Upstream _ ___ _ 

( J..y.~j' Mdx at;6 l-B .... J -.. (18xO.OJ~B~,) = ~·lfrftM s l Downstream 

---- \ = 85.49 " o.~36 cp~=r:Z:lt.Jr:_r~s.~. o.~"r..,'"-\P _/},le:" 1i/s.:c(vs) 
' -- \l_i_~b x;iti.~j_ Ps ·- - · · ~ 

Q.-rm Vs x Flue Area x 60 = 'flJJ.f,t;{Y acfm Port Length lnchl!s 

Qdsofm 17.647 X ACFM X ~ = L[fW, ).°)~ SCFM- · -
Ts 0 R 

Q 17.6-P x ACFM )( ~ ;~ (l -Bws) = ll40~/r0~ DSCF\I 
d.::fm ~s, R ·-· _ - --- -- ---

Pre-test leak check -=--.l'H:O ~~ D.ira Tai-en B: : fl-/t f/j 
Post-tesc lc.!ak ch.:ck __ V _"H:O ~- Field Engineer T.:st Techn?..:;.1;1 

w- G1 
0- J60 

; 



Proj~l·t: ~/'/'#</~ I{,. C,.,.Jy 

LlH:atilm: t.11f4/vf·'t. tJ1t'd; \..1....-
1 

Dare: '1-U-"0 

i f 
I 

Point ~o. J_\ p i f'0i111 :\o. I 
' .J . .lP ' .1P I. ! •.f. . \P r, ' (£ !: I ; 

I I ().01- J llG) I 
!/ )._ o.o<{ fl/ g' 

I 

' I I 

"' t1,0Y lfD i 
u 

'J.. fl.or l .)() I ' 
•i 

o.o&" 'f.). I " o'i 
I 

7 ] 1<1 I' 

v o.o+ If~ 't o.or l' J.-
< a.o-:r l[J ( (J,Off If J 
c () 0% Jfl) t 0,(} +--- ,,..., 

::i. () n:r- 1 L/t) 1 (!),O ~ '?I r o.01- f\/tj f' eJ. 011 lfJ-
l!J.M'1 oJ .. f{ 

,.,0:1-{ f ")J. 1-{ 

---

i ! 

! ! 

I I 
I 

' I ! I 

l 

I 
I 
I 

I 

Q.<rm = /C,.Ctl> vs x FlueAreax60~ ~Jr7,~t~ acfm PortLengch Inches 

QdKIPI 17.647 x ACFM x ~ = l/ \{J~.'1iy SC-F\t ---·-
Ts 0 R 

QJW,.. 17.647 x ACFM x _!2_ x ( 1-Bwsl = 4 ~c, "'7, Ii'~ b DSCF.\! 
Ts~R ·-· -· ·- ·-· ---

Pre-test kJk check v<·H-0 DJC;l Tal..en 8\: 11/( T ~ 
Post-test k::ik check . 17' "rf:O Fidd Engineer Test T~ch~1i.: :. ::; 



Proj~ct: ,C-(/"/.,..1'4 ./44 Lc,.Jy 
Locatilm: lc..,1-,J.,/h-Z, dti ;,·-?..-tr 

I 
Date: _'i: .. J.?-.t7P Tes[\~,: 

Poinr :"\o. :1P !, 

o.'lXr 
61.6J 

-- I .J-
_),_;l; .(.._i - -

} Poinc ?\o. _\P 

. 

I ! 

ir----+----+------1----t-----1t----+-i-~-~-o-)-+---~G-1-.f-u~f-------l) 
t--~-+~~t--~-+-~-+-~1--~-r~~+---+~----4~---<~ 

i 

!I 

Pbar ¥1.~ "Hg Static·-().{ "H,Q p v.0 s-t· "Hg p, '?.. 'tJt.j "H0 Pitot ID l~~ Cp~ Temp. ID ff': 
(;O 0.44 x _Q_%CO; = 0 - '5P--~)di_( -·-;_~~~.{ /0 ; T.i±L.iJ'R Flue Area ~t/!:"_[_ ft: 

{~I 0.32 x -lf!.[1 _%0: = - tf• j Duct Dimensions 
S 0.28 >< _nr ~oN: =-1:. flt. a .. , t/101)- I - B ... b/t&f Disturbance: Upstream _ _ _ .. _ 

<J:Lf~\.1d x 0. 1-B .. .).,.. (18 x d.Q3?8.,,) = !1:~ft~tvtsl Downstream 
- >\~· - • ( .).l.[l rrs ·R ."\ , ..... , .- '"'"~-I ) \. =8.:i.49"v, tp' --=- ~:~- ··,.---- · v.r-a ,_\P = 7, IJ"ll/Sc!c{Vs 

' \ iJ;~1'$1.> • 1.1. ~ i's --- -- - -

Vs x __ Flue Area x 60 = .!J.6 ~1--.Jf___~ ___ acfm 

Qd,c1... 17.647 x ACFM x ~ = L-f fJJ{.61) SCF~t 
Ts 0 R 

O.i .. rm 17.647 x ACFM x ~ x (1-Bwsl; LI)~' f r1---oscF~1 Ts , R ·-- ------ ·---····- -

Pre-test le.ik check V ."H:O 
Post·k~t lt:Jk check _ V "H:O 

63 

Port Length. ___ lnches 

Fidd Engin<!i!r Iese T<!chnki.1:; 



Projl?~t: ti~.... t.~,._/y 
' 

LocatiL)n: _U-._k---'--j/ yr.-h_l-__ tJ_,_t_,·...:..j._, ·_i-c_/' _________________ _ 

-·· . 
i 

.J_\P 
I h 

f Poinr No. :~P I // Point :\o. ... /Tr i 
!, 

I u .\P t, Cl :: 

ot- I 
,.----

I I ().0 +- I 
~ I ~.oi 5'1 i: 

6~ 
; . 

1.. fi,01- o.fJ1- f &f 1i 
1. 'l 

] ().Or G~ ) ().Of f'j 
y ().01- Cl y ().rJ r /./') 
5 IJ.0 :r- I.{ 

J 

<Jr&r 6D ~ 

6 tJ.0( r, I ' /J,/) r 6-0 
1- &.,O<J CJ ~ D.0 ( (JO 

~ o.otJ r, I (' ~.O<( /;~ 
<J,").,~ (J.)..'1' 

6/.J~ ~-'J 
--

I -a ?')'i Co.~--

Pb., )..'ii)) "Hg Static4°1.......-"H~O Pr._Yl.11_ "Hg p,):~_i_ "Hg Pitot ID).,~~ Cp rJ.'(}( Temp. ID ff-
0.44 )( () %CO:= (} & ~.J})_ t •. ¥!l_°F r5JOJi 0 R Flue Area _~5_09_ ft: 
0.32 x ~,'1 %0~ =-=.fief / Duct Dimensions 
0.28 x 11i1_%N- = - ?..)...l~l' & , tJ,OI) y- B~, 1',tjt) Disturbance: Upstream 

( ').'/ .~'frl_Md ~ 6.9\ l-B,.,°}- (JS--: O~ B~, l ~ ~,1I_(Msl Downstrean1---

\ = 85A9 ,.. Q.t36 Cp , _.l_~~-.,~tL_ !f~~-~ , o,J-73 .. ~ _tf. 3C.fr1,·sec (vs) 
' - \ ~dj}\I, · ~-~j _Ps --- ---

Q.<rm - Vs x Flue Area x 60 = lj))f;)Jf' acfm 

Qdsc;fm 17.647 X ACfM X ~"' ljSOJ, 1-J~ SCF;;--
TS 0 R 

Port Length. ____ [nches 

Qds.:fm 17.6-H x ACFM x _J2_ x (l-9\\ s ) = "14{~.6~1' DSCF\1 
Ts 0 R - - -- - --- - -- - ·-

t(j Pre-test leak check ~:O ,,---:;;;;:;? ) Lhta Tal...en B~ : 
Post-test leak check _ __ "H:O ~ Field Engineer Test T<.'chrn•i.m 

vJ - {f 
0 - 6J-



f 
ProjL'ct: fvr~"'"' ,4:..... ("-v''/' 

LocatiL'O: ~f...+lyfl', tJx r'#('l.Ar 

Date: q ·l./· 00 TL'~t \~,: J _J~_!-c-t_ _______ l'imL': 

; ' ! 
r-

.I Point ~o . ./ J. p I Point No. ~p ..,, _\ p r. Ll .\P r. I u .. 
11 

I , o.o~ 6'1 ! ~ I tJ.()6 6)- I ' '· 

1.. o.o-:r 6~ I l. CJ,OY.- ~).._ I ,f 

(}. rJf. c ').. , J 

3 (J.()C, G~ 3 I 

" tJ.o~ 611 y (J,0{ &). 
s 1).01- 6~ ( O,(J6 6).. 
{ 0.06 {.~ ' (!),()":/- GJ. 
:/. 6.0~ CJ + oot- Gl 
f (!).01 fo} r "' () 7- C).. 

"·).. 1-1 0})1" 
&3,1{ 6)..... 

---

I 

I ' I 
I 
! 

: 

!I 

ii 
;1 

Pbu}~.33 "Hg Static -of "H:O p~OJ_l_ "Hg P, )....~_.&__"Hg Pitot ID >-1-1/_ CpQ.~~ Temp. ID f :;..._ 
0.44 x 0 %CO-= () N o.l6ll t,_G_J..,~i'°F Tf~0R Flue Area j..__~1- t! : 

0.32 x ~~1o0· C- 9 Duct Dimensions 
0.28 x J'i. I ~oN~ }l.llf f'- B",Q.._O I '": l - B., Disturbance: Upstream _ _ 
~~Md x l-8,.,) -(18,, 8".) = . (M5l Downstream 

\' = 85A9 ~ o.'(3 G cp ,, ~~I~~tr: }~s-~E:. o.uu .. ~ = 111, ~., 11 ttisl!c (v~) 
' -- \ ____ ~f, ... ~-~ Ps ·- -. l --- . 

Q...,r,. =t I./. ~1'1 Vs x -~Flue Area x 60= __ 1.j_'}.!_~_(j" ,Y _ _ acfrn Port Length 

Q 17.647 x ACFM x ~ = ~ H), ~}l/ SCF\1 
ds.:fm Ts oR -

O~s.:rm 17.6-l7 x ACFM x ~ :~ ( 1-B\\SI · - -~~~~. ~'j_f. 
_,..;r:~ ~ R 

Pre-test leak check V "H·O 
Post-test kak check-_ _ V"_ .. ~i:O 

DSCF;..I 

DJta Tai-en B~: 

65 

Field Engineer 
T/j 

lnche~ 

' 





PROCEDURE T DATA SHEET 

Project: ___,_F...-c. ...... ,
0 
..... 
0 

.... ,
0
......____.8,,,,_q,.,,,,__=4_.......,!"-ly.___ ______ Sketch enclosure, all ducts, NDOs and potential 

Location: _c_~'"'-O~<q'-"l ... ""-+ .. =----'~=--.... -' --------- voe emission points on accompanying page. 
Date: 9/a!l/~ Label all dimensions. 

Enclosure Designation: Process( es) Enclosed: 

Control Devices (s): c.. .... -\..,\ 1~: .... 0":4; 4 ,.. 

NDO to VOC Emission Point 

Distances 

Equivalent VOC Emission Pass/ 
NDO Dimensions Diameter Point Minimum Actual Fail? 

'4). J( Ci, • ' I. l. , 
F-.. c.J. c...,~ 

' If'.~, IY..~r (1{·.t I) .. & ... A\, ,.\,,J c.o .. +...,. fa." 
~ .. 1 ... f '"°" 

I 1' I ~S'S 
'" ~ D:11..,.,}u I;> .o -~l~' 

NDOs equivalent diameter = ( 
4 

x :;•) "·' 

Minimum Allowed Distance = 4 x Equivalent Diameter (NDO) 

NDO to Exhaust (TTE only) 
/" 

~ 
v Distances 

Exhaust Equivalent Equivalent Pass/ 
Point Dimensions Diameter NDO Diameter Minimum Actual Fail? 

/ 
v 

v 
/ 

/v 

Equivalen~ = 
4xarea 

0.5 

7r ( ) 
Minimwn Allowed Distance = 4 x Equivalent Diameter (NDO or Exhaust Point) 

Form 1099-1 [Rev. 6/99] IC Mostardi-Platt Associates. Inc. 
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PROCEDURE T DATA SHEET (cont.) 

Near Ratio [NDO Area/Total Enclosure Area] 

Surface Area Wall, Ceiling, or Floor Surface Area 
NDO (FT2) Section (Ff2) 

fl"" :+ o ... , CJ ,c.) w 1. q3,1,-J.. •I' IOJ I. ~S-

~t- .... 4~Lc. 7.07 w~ 'lJ.is-'.< 11 
, 

to1-I. .ls- NEAR ratio: 

l,UJ. ..f~S, .-c ii' 'f)o IJ.r 
NDO 

W4( 'It. f'' ~,,' $'4o.r Encl 

f \} .,i-'x fl/r.f'~ <./ ;l(S. ~~ 

c. ~J w'JC'-'r.r' 'fJH·. ~3 Allowa ble NEAR ratios 0.05, 

< ~ 

TOTALNDOAREA= ,.o/ TOTAL ENCLOSURE AREA= 11 s-qy, ;1,... 

Velocity of Air through NDO 

Exhausted Air 

Exhaust Controlled? 
Point SCFM (YIN?) 

TOTAL 

Fonn 1099-2 [Rev. 6/99] 

Make Up Air 

Make up 
point SCFM 

TOTAL 

68 

total NDO area - ft2 
(from section 5.2) 

Exhaust scfm - I make up scfm 
=----fpm 

NDO area (ft2) 

fpm should be ~ 200 

pass/fail? _ _______ _ 

s.J,~.t. p,,.,,r~c. ~;0 . 01'? •I H. 0 ' /!~. ! Oc.o..-

1-44. ; .. fl..,, = "t). Ol(o '' /.("' oJ • l./0 f... . .., f We., 

0 Mostardi-Platt Associates. Inc. 



PROCEDURE T DATA SHEET (cont.) 

Direction of Air through NDO 

Method used to check direction of airDow: 

D Smoke Tubes 0 Velometer 0 Plastic Strips !il Other: Dr t !u. 

Normally Direction of Air Flow 

NDO Required 
to be Normally 

NDO No. Open Closed Into Enclosure Out of Enclosure Swirled Closed? 

I:,"~ {)~ I x -JI No 

f' fo,, \IJa. ;; x x t.Ja 

*Check to verify that airflow-was checked at top, bottom, middle, and both sides of enclosure. 

Status of doors and windows 

Are all access doors and windows whose areas are not included as NDOs closed during normal operation. 
XI Yes 0 No 

Capture of VOC Emissions 

Does all exhaust ductwork go to control (for PTE) or to a point where it can be measured (for TIE). 
~Yes ONo 

All Points?* 

'(t.11 

Yc.1 

Form 1099-3 [Rev. 6/99] 0 Mostardi-Platt Associates, Inc. 
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PROCEDURE T DATA SHEET 

Project: _,...._.c. .... r:.....,:ro.._"="'__._\3=-Q"'~-C..= ... _A-rJ------- Sketch enclosure, .all ducts, NDOs and potential 
Location: .... ?•_l_:r.~i-..... :,"t--_o.__,~,..~--------- VOC emission pomts on accompanying page. 
Date: 't.<a 1~ Label all dimensions. 

Enclosure Designation: Process( es) Enclosed: 

Control Devices (s): u+ ... ly~:" Or!J.:w 

NDO to VOC Emission Point 

Distances 

Equivalent VOC Emission 
NDO Dimensions Diameter Point Minimum Actual 

!£..-.+ Q,,,, ! s'" 3" I. :1f.' 
F-~o.l c.. .. ...i.... 

~.o~' A\ c..A.....l ,. -~"" ;.s-· Pa.<• 

ld O""', j ~.< s" I.~'-, ~.uJ-' 7,r' P-.1s 

NDOs equivalent diameter = ( 
4 

x :ea)'" 

Minimum Allowed Distance = 4 x Equivalent Diameter (NDO) 

NDO to Exhaust (T'(E only) 
/ 

)Ji5funces 

Exhaust Equivalent Equivalent /~ Point Dimensions Diameter NDO Dimensions Diam et~ mm um Actual 

/ 
// 

·' /' ,,, 
./"'" 

~·"' 

/ 

Equivalent diameter = 4x:1 
Minimum Allow istance = 4 x Equivalent Diameter (NDO or Exhaust Point ) 

Pass/ 
Fail? 

Pass/ 
Fail? 

Form 1099-1 [Rev . .6~ 0 Mostardi-Platt Associates, Inc. 

71. 



PROCEDURE T DATA SHEET (cont.) 

Near Ratio [NDO Area/Total Enclosure Area] 

Surface Area Wall, Ceiling, or Floor Surface Area 
NDO (FT2

) Section (Ffl) 

~ . .l \).;..,r 1 J.~r V.ll,. C\O' ~ IS" I llS", ~ 

Ei<:- Q.... ~ l,;)j'"' ~3 qo' i.15 1 I J)cJ , I AR ratio: NE 

CJ/). 3.;> '.-1r · t./~.o 

ND 

(µ'( 3.;i '<1r' ~o Enclo 

OArea 
---= _q_.~~! ____ _ 
streArea 

r= Cfo~ 3.l' d..'ii'ao . ..> 

<:.. ~'dJ ' ~8't .. "' Allow able NEAR ratio :s; 0.05, 

( ~p~; ail? Pa.rs 

TOT AL NDO AREA= ). . '"o TOTAL ENCLOSURE AREA= q•hv 

Velocity of Air through NDO 

Exhausted Air 

Exhaust Controlled? 
Point SCFM (YIN?) 

TOTAL 

Make Up Air 

Makeup 
point SCFM 

TOTAL 

total NDO area - __ _ 
(from section 5.2) 

Exhaust scfm - 1 make up scfm 

NDO area (ft2
) 

----fpm 

fpm should be ~ 200 

pass/fail?---------

Form 1099-2 [Rev. 61991 C Mostardi-Platt Associates. Inc. 
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PROCEDURE T DATA SHEET (cont.) 

Direction of Air through NDO 

Method used to check direction of airflow: 

D Smoke Tubes D Velometer D Plastic Strips pd Other: O ... >' !CJ&. 

Normally Direction of Air Flow 

NDO Required 
to be Normally 

NDO No. Open Closed Into Enclosure Out of Enclosure Swirled Closed? 

~1t 1 I x ;( rJ.., 

(,t.l ~ .} ""-. >( N. 

*Check to verify that airflow was checked at top, bottom, middle, and both sides of enclosure. 

Status of doors and windows 

Are all access doors and windows whose areas are not included as NDOs closed during normal operation. 
[J(Yes DNo 

Capture of VOC Emissions 

Does all exhaust ductwork go to control (for PTE) or to a point where it can be measured (for TIE). 

~es D No 

All Points?* 

~ ...... 

'( ... ~ 

Fonn 1099-3 [Rev. 6/99) 
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